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II's ‘Rogers time again 
in millions of homes 


the daffodils and the 
the singing of happy 


With the warm spring sunshin 
violets, the fresh green grass 
birds, each year comes “Rogers” time. It is 
ew life and new beauty—when th 
to.erase the smudge of al 
Rogers Brushing Lacquer, the modern “quick-action”” 
finish, is the firrt thought in millions of homes. For to 
them “Rogers” stands for new color and new beauty 
—easily applied and quickly dried. Try “Rogers” 
jour spring cleaning and decorating. See how 
easily it works. 


e time of 


Easier to apply than ever before 


Anyone can be o experience is 
needed. No expert brush work is required. Merely 
flow on the bright, beautiful color with a full brush 
Like cream, it spread/—quickly levels itself out. Then 
it forms « durable lustrous 

coating of mod 

over old or new sur- 
faces, of wood, 
metal or las. 


fy with “Rogers. 


YOU MERELY FLOW THE COLOR ON 


Tey one ca o 
Brushing La 

than satiated 
hat hi 


Dries fast—but not too fast 


Rogers Brushing Lacquer dries while you 
is easily handled. Dries smooth, free from ugly laps or 
brush marks. Dries before dust c 

Dries to a porcelain-like hardness that cleans easily— 
that wears and wears and WEARS, 


mar your work. 


A new “Rogers” for Linoleum 


gers” lacquer which forms 
many (0 
pout an hour, Try it 


This is a clear, colorles 


and colorings. E. 


apply. Dries ready to walk on 


26 colors—at leading dealers 


gers” comes in 26 beautiful modern lacquer colors, 
k, white and clear, Sold by leading paint, 
and department stores everywhere on the 
loney-Ba ranty printed her. Insist upon 


Distributed and Guaranteed by: 
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Thete is extra value in 
good used cars 
bought from reliable dealers 


IE growing popularity of cars 

that have passed from thehands 

of their first owners is not the result 

of any sudden necessity for purse 
pinching. 


I is due entirely to a rapidly increas- 
ing realization that a used car, when 
properly selected, is a good buy, 
offering advantages that are not t© 
be ignored. 

Thousands of business and profes- 
sional men, as well as women from 
all walks of life, have discovered this 
fact and will tell you there is sound 
‘common sense and true economy in 
the purchase of a good wed car. 
Some of them looked at the matter 
this way: Before they bought a used 
car they had no car at all. They 
were without personal transporta- 
tion in a day when an automobile 
has become a necessity. 

They were not yet ready to lay out 
themoney required 

for the new car L 

they had in 
mind, but 


they knew they could buy a used car 
for far less than that amount and for 


less, even, than any new car costs. 
‘And so they bought a used car, being 
careful to buy a good wed car, 
Others have purchased used cars 
because it meant they could thus 
own a car of higher quality, and 
therefore, one yielding greater per- 
sonal satisfaction, than the same 
money could command in the new 
car field. 

Ie is pretty safe to say that the vast 
majority of these satisfied used car 
owners observed certain precautions 
in making their purchases. 

The rules they followed are simple. 
They picked reliable dealers with an 
established new car business—men 
with reputations to conserve and 
good will to preserve. 


‘Many of these used car buyers have 


selected and continue to select 
Cadillac-La Salle dealers, because 
these thoroughly reliable merchants 
sell new cars of the highest quality 
and have been chosen to carry out 
the policies of Cadillac and General 
Motors. 


The very nature of their new car 
business means that their used car 
stocks are likely to offer an excep- 
tional variety. It means, also, that 
every used car offered is reasonably 
priced. 

To get the utmost value in good used 
cars we suggest you visit the used car 
department of any Cadillac-La Salle 
dealer. If it happens that he has 
not in his own stock the particular 
car you are seeking, he may be able 
to secure it for you. 


CADILLAC-LA SALLE 


CADILLAC MOTOR CAR COMPANY 


DETROIT, MICHIGAN 


Division of General Meters 


OSHAWA, CANADA 
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Follow the definite plan given in the new 
‘edition of thls famous book, and your 
financial independence fe won’ The plan 
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‘caring $1,000 or $100,000 a year. 
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In addition to the Financial Independ- 
ence Plan and the unique budgee sehed- 
tle, the book gives suggestions that en- 
able you to enjoy more of the good things 
of life, both while building ‘Your inde- 
pendent fortune and after you have at- 
tained it, 


Established 1881—Neveraloutoeny investor 
46 North Dearborn St., Chicago, Ill. 


Do You Know How To Get 
Year-Round Comfort With 
Fuel Saving? 

1f you are building oF modernizing your 


present home, Popular Science Institute 
recommends that you look into the matter 


of insulation, 
Complete facts on this with figures on 
fuel saving, data regarding elficency of 


different insulating materia, and advice 
fon best methods of applying is contained in 
the 24-page booklet “Insulation in Build- 
ing Construction.” Price 25 cents. 


Popular Science Institute 
am Fourth Ave. Rew York 
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| Stock Dividends Will Make 
Money Grow Faster 


By CHALLIsS GORE, Financial Editor 


OU remember 
the day—the 
A6-million share 

day on the Stock Ex- 
change. The pro- 
| longed and uncon- 
trolled stock market 
crash had swept a 
| multitude of ‘dream 


Tt was on the 3:36 
train in the evening of that day, October 

| 29, 1929, that I first took individual 
aotce of Sid Grimm vi 

fe was an exception the men 

on the train. His interest in shrinking 
security values was but casual. Had Si 
been shrewd enough to sell out before the 
break? Was he playing the short side of 
the market? Had his broker neglected to 
send the dreaded margin call? 

“What's your position in this market?” 

inquire. 

“Just what it has been right along . . - 
sitting on the sideclines .. . watching » << 
envying at times... but spending ‘no 

| ‘paper” profits.."and in the last few 
days suflering no losses.” 
“How did you resist the market lure?” 
“The temptation was pretty strong at 
times,” he admitted. “For the past few 
years, particularly this year, most of the 
‘men in our office had me dizzy with their 
accounts of speculative profits. Now they 
areall wailing over their losses. Through 
out the entire bull market I stuck to my 
determination to! play sale with what 
money I had saved ... with the result 
that I still have it.” 
foe. forte” Three 
“Very few men tonight are enjoying your 
freedom from financial worries” 
“Freedom from financial worries . . 
bah!” exclaimed Sid. “I haven’t been 
market but I have my 


‘My. inquiring expression invited Sid 
to explain. “My income is increasing a 
little each year... 1 have a small stake 
tucked away . . and manage to add to it 
bit by bit as i go along. 

“But... with a growing family... 
three youngsters now . . . expenses going 
up... it's hard to get ahead very rap- 
idly. 70 never be independent on what I 
‘can save out of my salary. I'vegot tofind 
some yay to make my capital grow 
aster.” 

“Why not re-invest your dividends and 
make your investments grow that way?”” 
T suggested. “You know if dividends are 
reinvested money piles up fast. 

“Like everybody else,” explained Sid, 
“1 usually anticipate the receipt of the 
dividends and have a need for it... 
taxes, insurance premiums, house repai 
a new piece of furniture, or something 
else." Furthermore, the dividends are 
small . . . not easy to re-invest alone 


A Suggestion to 
Those Who Are 
Growing Older 
Faster Than They 
Are Getting Richer 


and if 1 hold them in 
the bank until T have 
sizable amount they 
usually d 


Sid had. suggested 
an interesting prob- 
lem... one which is 
perplexing many a 
conservative investor. Salary savings 
alone are usually insufficient to gain 
financial independence. Speculating for 
a rise in stocks usually ends up in losses 
and always distracts one’s mind from his 
work, Re-investment is sound in theory, 
but often fails in practice, as it had with 
Sid Grimm. And of course many inves: 
tors are not financially able to re-invest 
all their dividends and interest. 

One very practical answer to this com- 
mon problem is an investment stock | 
which pays dividends both in cash and in 
stock. ‘There are a number of such stocks 
which are entitled to a rating as a sound 
investment. The combination of cash 
and stock dividends provides three 
portant advantages to the investor: 

1. A regular income in cash: 

2. A steadily increasing cash income; 

3. An investment that grows in value, 

dependent of any advance in 
arket price. 
The key to the whole situation is that 
portion of the dividend which is paid in 
stock. After payment of each quarterly 
dividend the investor owns more stock, 
and draws greater future dividends. | 

Under this plan fe-investment is taken 
care of almost automatically. The com- 
pany simply takes a portion of the earn- 
ings available for dividends, invests in 
new stock and distributes that stock to 
shareholders. In paying dividends in t 
manner it is necessary to issue scrip cer: 
tificates to represent fractions of full 
shares. An investor may hold these frac- 
tions until they equal a full share, when 
they begin to draw dividends, or he may 
purchase additional scrip and thus al- 
ways keep his holdings in full-share units 
are pence of the ca and stack 

lend policy may be illustrated by the 
following table. 


as an example a stock 
share. This stock pays a 
‘quarterly dividend of SOc a share in cash 
and 1% in stock. ‘This is an annual divi- 
dend basis of 4% in cash plus 4% in stock. 
Thave assumed the initial purchase of 20 
shares of stock at $50 per share—total 
‘cost $1,000, (1) The first dividend on the 
investment in 20 shares would be $10 
cash and 2/10 of one share of stock (1% 
of 20 shares) By the additional purchase 
of 80/100 of a share the investor would 
own a total of 21 shares. Therefore the 
second dividend would be $10.30 cash and 
21/100 of x share (Continued om gore) | 
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24 IMPORTANT POINTS HIDDEN 
BOTTOM OF YOUR RADIO CABINET 


ALCOA 
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Take your radio out of its cabinet, 
turn it upside down, and you will 
see a dozen or more fixed condensers. 


(The photo above gives an idea of 
where they are.) These are the points 
where most radio power failures 
occur. 


Make sure the fixed condensers of 
your new radio are made of Alcoa 
Aluminum Foil. Then you can buy 
with greater confidence. 


The high electrical conductivity of 
Alcoa Aluminum Foil minimizes 
power losses. It is extremely light in 
weight, reducing strain within the 
chassis. Alcoa Aluminum Foil is just 
pure aluminum—rolled into sheets 


IN THE 


as thin as paper—and yet the foil re- 
tains the strength, durability and 
non-corrodible qualities that are the 
outstanding characteristics of Alcoa 
Aluminum, 


Alcoa Aluminum is used for many 
other radio parts—condenser blades, 
shielding, wire and cast parts. 


Look for the many Alcoa Aluminum 
parts in the chassis of the next radio 
you buy; their presence means the 
power, the tone-qualities—the se- 
lectiveness that you seek. ALUMI- 
NUM COMPANY of AMERICA; 
2496 Oliver Building, PITTSBURGH, PENN- 
SYLVANIA. Offices in 19 Principal Ameri- 
can Cities. 


ALCOA ALUMINUM 


FOR RADIO 
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PUT ASIDE 
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—FOR $2,500.00 


OU'LL never miss this smal! 
ymount; one fine day you will 
'$2,500—or, more—cash in 
hand. It will seem like finding the 
money—it will do some wonderful 

things for you and yours. 
More than 165,000 people use 
the Investors Syndicate plan. Let us 
bout It. Return this ad 
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of good frst mortgage bonds, farure dollars 
willspring. For thiseason,some are wealthy. 
Ifyou would be sure of « comfort 


cured. by a comervative fit mortgage 08 
some new, income producing property, your 
inwescrent is safe beyond question. In wddi- 
‘lon, the payment of both principal and ia- 
terse is guaranteed af maturity. 
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Stock Dividends Will Make Money Grow 


| (Continierd from page 4) 


| of new stock. Repeating the purchase of 
| a fractional share, the investor's third 
dividend would be $11 cash and 22/100 
shares: the fourth dividend, $11.50 cash 
and 23/100 shares; and so’ on. Over a 
period of time these tiny increases have 
a very substantial effect on the amount 
ff the cash income and the value of the 
investment. The following tables show 
what happens during a 10-year period 
In this way small savings from salary 
are put into additional stock purchases 
and the stock dividends are also saved 
and it is easy fo make your money 
‘TAMLE A 
How Your Investment Grows 
: — 


omy 


ae 
BESEERES: 


In this 10-year example the investor 


triples his holdings... from 20 to 60 
shares. At. $50 each, 60 shares have a 
value of $3,000, but they cost only 
$2,189.50, so there isa capital gain of 
37%, amounting to $810.30. Dividing 
the total cost, $2,189.50 by 60, the num 

| ber of shares owned, the average cost of 

| the $50 shares is fount to be 886.10 

‘TALE 


How Your Income Increases 


“Tables A. and 1B are figures on the as 
sumption that the market price of the 
tock does not advance at al, but re 
toaing stationary at $80 a share.’ Without 
the benefit of any market rise, or an 
increase ln the dividend rate” the is 
vestor’s average annual yield om his cap 
ital increases from 8.12% 10 1060 tn 
ten years. Dividends paid stock have 
been responsible for’a_gtin.in value 
amounting to $810.80 and an increase in 

| total dividend value from S86 the first 

| Year to $230 the tenth year 
Purposely the factor off market price 
advance has been ignored in Tables A 
nd B to iMlstrate bow Investment cay 
ital may grow of fis own momentum 

| pulling isell up by its own boot straps, 
Esit were. Of course the market price of 
any good stock shodkd adtvaace coneLier 
ably‘in ten years. ‘To illustrate how the 
investor additionally benefits when his se 
curity advances in market price we pre- 
Seat Table C. This computation shows 

| the comparative position assuming “¢ 


| nominal price advance of 34 p 
a share each three months, 


ARLE C 


Taiehe er 
Total sewn teed 
‘Taal Spal ate 


Ton BRied vate] 
‘ire rear 
Total Dividend’ valve 


Pechaps the most impressive feature of 
‘Table C is the total capital gain, An in- 
vestor who becomes impatient when the 
market price of his stock does not ad- 
vance by leaps and bounds might be 
surprised to know that, under such cir- 
cumstances as just outlined, a 2 point 
rise a year means $946.25 to him in ten 
years (the difference between $1,756.75 
and $810.50). 

Aside from capital and income gains, 
there are other advantages to the inves: 
tor in dividends paid in stock. ‘They en- 
able a growing company to increase its 
working capital without the expense of a 
special stock offering. And the less paid 
{or working capital the more net earnings 
there are for the shareholder. Before a 
company can istue bonds or prefered 
stock it is necessary to have an adequate 
amount of common stock outstanding, 
An advantage of bonds and preferred 
stock is that they provide working capi- 
tal at a fixed cost, usually at a lower cost 
than common stock, When a company 
issues common stock as dividends it is 
Constantly in position to raise, cheap 
money as conditions warrant throug! 
preferred stock and bond issues. This 
sree cooeen ck OGY 

ut the conspicuous advantage to the 
investor of dividends paid partly in stock 
is that his re-investment program is taken 
care of for him... to his own gai 
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Tit Booklets liste below will help every 
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i hep than three yearsagoarow Because of this development a 
of glow tubes sat in atest hand waved lightly over crystal 
rack before a window in the ball in New York City started 
‘Westinghouse research labora- giant motors in the Homestead 
tories at East Pittsburgh. Steel mills hundreds of miles 
D.D, Knowles, research en- away. Aladdin's lamp, which 
gincer, glanced at them one had to be rubbed to get results, 
morning and noticed that some _is outrivaled by the grid-glow 
‘of the tubes quite unexpectedly tube which responds to a mere 
were glowing, while others wave of the hand, 
were not, Some tubes glowed To magnify human capacities 
when the sun was shining and is the daily work of the West- 
went dark on cloudy days; inghouse organization. In 
‘others responded when a hand research, in the design of elec- 
icicles trical and allied equipment, in 


It was quickly recognized 
that an important new electrical 
development had come to light. 
Thousands of tubes were made 
and tested. Shapes of various 3 
parts were altered until a relay 
was available—so sensitive that 
a tiny pulsation of energy, less 
than thar expended by a ly 
walking on a window pane, was 
made to control enough current 
to operate machines rated at 
thousands of horsepower. Thus 
was born the grid-glow tube. 


the application of electrical 
power to new tasks, in the 
distribution of electrical appara 
tus for homes, business, and 
industry, Westinghouse is 
constantly active... . to the end 
that electricity may continue in 
countless ways to help you get 
more for what you spend of 
XICAL| J), time, money, and energy. 


be ELECTRIC POWER BUILDS BUYING POWER 


Westinghouse 
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HS Petere School of Gocnerseal Deigning.. St 


' 
| 
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Bring the World’s Knowledge 


into your 


Give yourself and 
your children 


this completely NEW 


ENCYCLOPAEDIA 
BRITANNICA 
EN the windows of your mind—today. 


Bring into your home at one stroke the 
the wisdom, the practical experience 


knowledge, 
of 3,500 world-famous leaders of 
thought and action. Give your 
family —your children especially 
—the greatest knowledge book of 
all times—the new Encyclopaedia 


Britannica, 


A $2,000,000 
“home university” 
‘RESH from the presses, made new 
from cover tocover at acostof more 
than $2,000,000, here is a Britannica 
thee sacks) new apoch fae 
lucation. 

Never before has knowledge been 
made so instantly accessible—so easy 
to grasp. 

Authorities from 50 different coun- 
tries write its thousands of articles— 
bring to your home the learning of the 
great universities, the discoveries of 
science, the practical wisdom of suc- 
cessful men and women in all walks 
of life. 

All the world’s wonders 

15,000 superb new illustrations, 
many in color, give vividness and 
charm to the fascinating pages of the 
new Britannica—give you the whole 
world in pictures, 

‘A. magic book—that's what you'll 
say about this new Britannica. Now, 


————EE—— 


SEND FOR FREE BOOKLET TODAY &, 


POPULAR SCIENCE MONTHLY 


Home! 


FOR OLD AND YOUNG ALIKE 


in these 24 marvelous volumes, more 
swiftly, more easily than ever before, 
you can explore any science, any in- 
dustry, any phase of knowledge that 
you please—all without leaving your 
‘own home. 

Ask any question, and the new 
Britannica tells you the answer, Yet 
the new Britannica is more than a 
mere answer-book. It is a book of 
richer opportunity—a. vital force for 
self-advancement. With the Britannica 
always at hand you can make even 
your minutes help you to success. 


New opportunity for 
all the family 


VERY member of your family can 
find practical everyday help in this 
marvelous book. For men eager to get 
ahead it is a real aid to greater earning 
power. For women it is a guide in all 
the activ itiesof the home and 
every outside interest. For 
children it provides an end- 
less fund of fascinating things 
to make and do. 
Give yourself and your 
family the chance to profit by 
this modern knowledge book. 


Children love to browse through these fascinating vol- 
umes. The new Britannica assists with school work, brings 
but unsuspected talents, helps children “find themselves.” 


SPECIAL OFFER 
New low price—$5 down 


“ASS production on a scale never 

before possible gives you these 
books at a third of what they would 
for less than any wholly 
new Britannica in 60 years, 

And while this offer lasts an initial 
payment of only $5 will bring the en- 
tire set together with the handsome 
bookcase table to your home. You can 
pay the balance on one of the easiest 
time payment plans ever devised. 


Send for FREE booklet 
Aas apr Gat hie NEW Dotan 


Feet fe sal 


jet. Tt contains 


10 
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In the building industry, also, Alundum abrasive has secured a safe 
foothold. 


Four products known as NORTON FLOORS—stair and floor tile, 
ceramic mosaics, aggregates for terrazzo and for cement, and precast 


treads 

all trade-marked “Alundum” 

—all non-slip 

—wear resisting because of that hard, tough abrasive known to the 
metal industry —users of grinding wheels—the world over. 

—Norton Company, Worcester, Massachusetts. 


NORTON 


Grinding Wheels S) Refractories-Floor 
Grinding” Machines 


and Stair Tiles 
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Follow this SIGN 


and hear Talking Pictures 
that sound NATURAL . 


THIS THEATRE 
IS EQUIPPED WITH 


Westersy 
SOUND 


hear the ¥ y 
favorite stars reproduced 


a century in making telephone apparatus that 


e with n r 
ment of your tal 
. look for the Weste 
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More Comforts for the Home 


New Methods in Heating and Ventilating 
Are Now Available to All House Owners 


Whether Their Buildings Are New or Old 


JECULIARLY fortunate is 
the man who is building a 
home today. He has at his 
the result of 

sseailic Sivan a couerrt 
elaborate means for making 
dwelling comfortable, Nowhere 
this more apparent than in the 
of heating and ventilation, 


Duilt can also avail himself of 
these Improvements. A com 
atively small expenditure often 
will “modernize a of 
heating and ventilation and. pro- 
vide the many benetits auto- 
matically enjoyed by the new 
homebuilder. 

It is because experts now 
realize the importance not only 
‘of heat, but of other essential 
factors,’ that this revolution has 
come about. ‘The result is appar- 
tnt in new and improved methods 
of su yeat and ventilation 
py ge eg ge 3 
comfort 

Heat, in winter, is one of the 
things that makes a house com- 
fortable. By modern standards, « 
heating system must deliver heat 
when and where it is wanted, with 
little fuss or bother, and’ at a mini- 
mum of expense, for a wasteful heat- 
ing plant has no the modern 

chee of things. blorcover, heat tay 
‘means controlled, even, adequate warmth 
at all hours, and there is no excuse nor 
necessity for putting up with less in this 
rage of comfort. 

But the thermometer is not the only 
kage of comfort in the) house. Dry, 
stuffy heat is especially. ba 
ries out and cracks, venecring comes 
Joose, and the irritating effect of extreme 
dryness on throat and nasal passages ren- 
ders the occupants particularly subject to 
colds and throat infections. The proper 
degree of humidity, on the other hand, 
ives the air freshness and vitality. En: 
gineers have learned at last to go Nature 
fone better, and to. provide ways within 
a home for controlling humidity. at will 

Such things as fresh air and refreshing 
breezes also have their place in home 
comfort. It is no longer necessary to re 


can be provided for in the design of 
me along with its heating and ven- 
tilating equipment, 


‘ITH modern means to control tem- 

perature, humidity, and quality of 
the home dweller today is better off in 
is house than former kings in their pal- 


Comney of Nationa Warm AW Miting Ancien 


uch to the thermontat and the temperature of the hore 
fychangel. One the morern ways to home comfort, 


He can make his own weather to order 
and, so far as external conditions go, he 
can be as comfortable as he pleases. 

‘The advance in the design of house- 
heating equipment has been so rapid re- 
cently that many people arenotacquainted 
even with the major development 
Much has been done toward perfecting 
warm air, steam, vapor, and hot-water 
systems. "Radical changes in the design 


INSTITUTE BULLETINS 


House Heating and Ven- 
tila 


Insulation in Building 
Construction* 

List of Approved Tools 

List of Approved Radio 
Products 

List of Approved Oil Heating 
Deviews 

Advice on Installing Oil Heat 

Refrigeration for the Home* 


*25.cent charge for starred 
bulletine 


fe possible. by 
n of lightweight 
# heavy cast iron, have 
radiation 
proportion 
and indicate that the 
of heating apparatus 
satan en 
as fuels, t 


ing, 
homes much more unit 
le than they have ever be 


FOR. the be 

builder or 0. 
ther the time nor the means to fi 
out for himself the advances that 
a bon oe in heatin, 
and: ventilating equipment, ant 
their indi al app icabiley to his 
problems, Popular Science Institute has 
conducted a survey of the entire field, 
putting all the data obtained in a book- 
fee‘ which has just been published, ‘This 
booklet descibes modern ways off hoat- 
ae and ventilating, together with the 

facples on which they operate and 
ion oe ways of securing good results 
rona thera, 

In presenting this information, it has 
been the aim of Popular Science Institute 
to outline the merta of modern aystems 
and devices in such a way that the man 
‘rho is buling a new home or modern- 
izing one already built will have a com- 
Prehcasive Lnowieige of just what is 
On the market. ‘The information given is 
Suficiently complete and. specific. to 
poles ‘basis for an intelligent decision. 

; the thre chapters an ful 

the advantages of diferent 
frades of coal, oll, and gas together with 
Tnformation oh their relative cost and the 
Proper methods for obtaining the best 
rest, 

‘Beses this booklet on “House Heat- 
ing and Ventilating” (available at 25 

edly 
supply readers with any additional or 
petial information they require on this 
subject. Address: Popular Science 
Institute, 381 Fourth Ave., New York, 
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The “Show Boat”— 


and work boa 


are made of 


‘The romantic period in American history, when show 
boats carried entertainment to towns along the Missis- 
sippi, is faithfully portrayed in the Universal Pictures? 
production, "Show Boat.” But there is just as much 
romance back of the industry which contributes to the 
advertising and production of the play itself. 


patented 
rds called Masonite 


Does not crack or splinter 
This workability of Presdwood has also led to its ex- 


rood studios. 


tensive use for set construction in Holl 


For Presdwood does not erack or split. It does not 
splinter, It is dense and smooth, and so tough and 

‘that the same pieces are used over and over, in 
er set. 


stro 
set af 


‘MASONITE CORPORATION, Dept D411 W. Washingien St, Ching, 


Plesec eend me; Frere eamplc-ef Maronite Presdwocd and the | 
Presdood booklet 


| 
| 
| 
= 
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But Presdwood’s “marine” uses are not confined to 
the "Show Boat,” as evidenced by the Presdwood ferry 
boat built by John H. Parmalee, prominent Nashville 
architect. He proved, as have many boat builders, the 
ability of this grainless wood to resist moisture ‘and 
withstand the hardest usage. 


Panels homnes—tines concrete forme 
Presdwood provides beautiful paneling for homes, 
smooth lining for conerete forms. It buils incubators 
and iceboxes, kitchen cabinets and breakfast nooks, 
aisle runners and dance hal ox, ipl 
window backgrounds, motor trucl eling and out- 
‘Zooe sigan; nahn tings betes, lowers thet cost. 
Ifyou manufacture in quantity or make things at home, 
a should read the Presdwood booklet. It is sent, 
ree, with a sample of Presdwood, on request. 


MASONITE CORPORATION 
111 West Washington Street, Chicago, Ilinois 


asonite 


PRESDWOOD 


Made ly the makers of 
MASONITE STRUCTURAL INSULATION 
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OurKea 


No Room for the Editor 


Taney iat ha ee 
a heey tins Sa 
ie RS ek eae 
2 rm et a 
Tisai ere eens 
Su Siavee cnn ene 

necananciaat 
ieee ees 


(ph ed) and 
1o the questions and arguments prerenied, many 
epg oie og es 
fei Rectan se 

ay meee 
nfs 


‘magasine are answered by readers in 
Ussuer—and better annwered, in many eases, an 
{if the Editor took a hand. 


From a Famous Family 


(os menacy af the Executive Coramitie of 
‘Tee Flch Fumy “oration of ‘mer 
sa expr Car pen oppresnion ot yoet 
fate inthe "930, number, pe 83, 
{Giving Lieut. fohn Fich, Revolutionary oficer, 
‘redit for the "World's frst succetful steamy: 
oat.” ‘The article entitled "Sailing down the 
Centuries” isin error in stating that James 
Rumsey exhibited a steamboat on the Potomac 
in 1788, but we are not “kicking” about this, 
as Lieut, Pitch made a succesful trial with his 
first steamboat model in the spring of 178 
T purchased several extra copies of the Jaa- 
‘wary number and sent them to friends—T also 
tent out about seventy-five postcards to vari 
‘ous persons interested in Lieut, Fitch'sachieve- 
‘ent, telling them to be sure to secure a copy 
cf the. January number of the PorUiAR 
Scurscx ‘Moni. 
"This letter Is written to let you know that 
B.A. appreciates your accuracy i 
Lieut, Fitch deserved credit for the 
nf suecesiful steamboat, — Roscoe 
Conkling Fitch, Detroit, Mich. 


But Suppose Your Two-Shaft 
Elevator Broke Down? 


Of skyacrapers due to 
the space occupied. by 


Sevators, "Now why 
Gee cage cach dae 
tne cage to a 
five several "to cack 
Shaft and move them 
Eentnually pone abate, 
cra fora ami? tae eer cas | 
UIE atec cr ayatem, but image a system 
Smart this Instead of having tow of 
Sevator shafts and ages say ten, thre would 
teconly wo shafts and in thea en cages, some 
fing tp tome ig downy snd tering 
St'the top and fottom, "The cages would be 
the of more stories apar, ae sect cars ate one 
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(oF mote blocks apart. Mase Jet me know 
think this is sensible, and if anyone might 
interested —O. L, Fort Branch, Ind 


What Can a Poor Girl Do? 


P've mixx reading all the readers’ problems 
in “Our Readers Say,” but I haven't found an 
answer to mine yet. What do you do when the 
boys come to the house and, finding the 
Porotan Scuzxcr, won't do anything but read 
iss) M. W., Sedro Woolley, 


The Pleasure's All Ours 


Have. been PSM. since 1926. 1 
like all the articles. Think therein ms 

fon the market nearly so good. 

Foto ity tavie dectiwar, Past 
make it Have made several pieces of 
furniture from your drawings. They have 
been the means of spending many a pleasant 
our and T thank you. k, Mars, Pa 


Ant Puzzle Solved; 
Now for Another 


Ano T. 0. 1's problem of the anton the 
Ton log soci ten eve Creve ten er 
te fe cette We ethers 
ire feet lngthwine, We have therfore, 


tec anf tueke fat se 


anes 
vere 
eoeaeee 
la 
joe AE 
twelve inches wide, with » 


Why Not Charge Rent? 


TL nave been taking yearly subscriptions of 
Porcear Sctesce Mostuty for about three 
‘years. Ttis sent to my home while lam away 
[at boarding school. ‘Each copy, by the time I 
fet home, has been read from cover to cover, 
‘and when I take it up to school T have to faght 
to keep it until I have read it myself. Whatam 
T going to do about it?—W.C. J., Annapolis, 
Ma. 


Florida's “Big Tree” 

Is vous February issue I noticed an item 
about a cypress tre 2.000 sears old and fifteen 
feet in girth. Such trees are common in some 


parts of Florida and I, myself, have seen sev- 
fal this sie, "There ie however, one tee, a 


“This mighty tree is about forty-nine feet in 
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<iroumference, and is abont sixty or seven 
five feet tall. ‘The trunk is easily fifteen feet 
‘circumference af the fop. Some idea of its size 
may be gained when I say it took me seven 
teen paces, stepping about three feet each step, 
to walk entirely around the tre, 
If Professor Kurs estimates the age of the 
lie ome he mentioned at 200 1 2800 
should, as a matter of curiosity, lke 
{o have him estimate the age of the tree 1 am 
writing about Ihave beard it estimated by 
ane who does such figuring that there 
toh umber in “ig, Tre” to bu 
houses. —(Miss) E. 1, Fernandl 


Do You Agree? 


Is mzrty to G. N. G, of London, about 
‘he submarines, the late war demon: 
‘trated the elecivenes ofthe sub as an en 
tive weapon in defensive warfare. The deathe 
in thee bubnarie dantor ne death in the 
{une of national safety, jst the same a8 On 
the beld of tte, jst the same asin the fst 
Seg eany ew device for pe or mata 
ey. 
peda to win, pecaly i the side a 
expedient to win re odie ane 
SeRinet them.” War toust and will be made 
‘ore horrible each and every tne tought. 
No nation, however powerlul, can scrap any 
Seon wt hs proven tbe poe 
‘ete—uneas they with to be Overwhelmed 
Bye sn fer atone 
Wray to stop war isto make it more 
horrible than any man ean concelve:~G. ly 
Sc'Paul, Minn 


Bus Planes a Solution? 


Tx February Porciax Scursce Mowmiuy 
you mention” the difference of opinion. be- 
Keecn Aten Jian nO An 
Me, Jordanod over 
acid at ow alttade, and tr, Anette 
Buasiog a re airport nthe bent of bon 
Asfiy plan woul be to have al planes fi 
y plan would be to have all planes foro 

other dies land atthe 
Commercial airport and 
the. pamengers would 
lake a bus plane to the 
‘oof landing field in the 
feart of the iy 
this way only scheduled 
nian wou pd a the 
Fool airport and private 
pas ‘would not be 4 al 
lowed over the city Al Ada 
h fying ‘over 
the Gty would be te 
fired by law to fat a sulicient altitude to 
fe within gliding distance of a landing place 
At all times, Thus motor failure wou 
‘pean a foreed landing on housetops 

“This plane service to the center of a city 
vould correspond to the taxi and bus service 
Tetween a rafroad station and business center, 
UN P. McC,, Oberlin, 0 


It's a Good Sign, Anyway 
pepe 

safes eee eis 

‘pore plausible answer tothe origin ofthe dolar 


‘ot 
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GENERAL MOT ORS’ 
Lowest-Priced EIGHT 


the CarWith 


SUPERIOR PERFORMANCE 


The New Oakland Eight— 

the car with superior per- 

formance—reveals, in many 

important mechanical features, 

General Motors’ 16 years of 

successful engineering develop- 
ment in the eight-cylinder field. 


With its 25 1-cubic-inch engine, devel- 

oping 85 horsepower, it is the first 

stock car of its size and weightto employ 

an engine of such high power. It has a 

full down-draft carburetor and manifold 
system, which, with the new two-plane cyl- 
inder head, assures efficient fueling under 
all driving conditions and uniform intensity 
of power impulses. It has a short, heavy, fully 
counter-weighted crankshaft—full pressure 


Writeforan is 


the 


lubrication —crankcase ventilation and many 
other features which combine to produce 
superior performanceinacarof moderate price. 


If you have not yet examined the New Oak- 
land Eight, do so at your first opportunity. 
Your Oakland-Pontiac dealer wants you 
to have the pleasure of driving this 
unusually fine car—of feeling yourself 

in command of its great power, its 
impressive smoothness and flexil 


ity. See him today. Find out for 
yourself what we mean by the 
superior performance of General 
Motors’ lowest-priced eight. 
Bric 81045 nda Prati, Michie ples 
liners eaeree Late 


Oakland Motor Ca Company, Pontiac. Mich, 


ting boolet whic iasrates and describes the design a the New Oatand Eiht 


tv OAKLAN D 


PRODUCT OF GENERAL MOTORS 
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superimposed on it, standing for the United 
States, 


sigh for her own use? Also how did 
Coors explanation degenerate 
tan Perhaps the professor i 8 
diced (o his own oe. AP 
Conn. 


Never Too Young to Learn 


Assex JoRoanorr hit 
the nail on the head when 
he said that "thousands 
of Americans under sis 

teen want to leatn to fy. 

Fam only fourteen, but T 
have been taking Jordan- 


em aivce (to fain mc: a) 
tornand famtiaize oar, 3 
tet with the perso 

‘io altplane, the theory we 


ight, and the terms 


ound ab airfield) for about two: 
teeived your plans (No. 18) fe 
plane cockpit with controls” and am going to 


tart work soon. Here's 
Jordanoft’s adventures.— 


Ina Nutshell 


Titave, enjoyed every isue of your magazine 
for the last three years. amd hope you sl 
eep.om sith the arilce pertaining to avia- 
on "W'S, Ny Glen Ridge, 
T think that your easier hes, particularly 
those of Year Or two back, were far be 
‘gree with ome of your readers that Puri 
SttuNcr: bat too mitch aviation articles. Lets 
Have more interesting Tome Workshop a 
cles" ML Re Iooklyn, N. ¥ 
Tam a reader of your magazine and en 
it very much. T ame partculaly tnterested 
rr models of aleplates shipm ete. By 
inted Post, 
"The matadine ie better every fave than the 
one preceding--M. A. C, Bremerton, Wash, 
i! seems to me from a’ scien stands 
your magazine should cover some of the most 
Important matters in. heath bulding.” the 
foudation for doing anything i ie. 
CIN, Sat Lake City, Utahe 


Good for You, Parson! 
arn the fact hat 

ama parson, Lhave to 
‘eat taome 0) in 
our home mot of the 
time, and T know the 
ewer and. ingenious 
ways and means and 
Tete and technique of 
fing sre tobe foe 
feapicly “tate 

‘explained in. Por 

aS Mi 
that even @ parse 
tnd do ie 

"You are producing an indispensable mags 
king, intereting tod eplrieg, poe at ange 
teh every ome today” For your able cites 
tnd Hlustrutors and special wrler are not only 
eeping us abreast'of the times, but sled 
‘qucketing our imagination, doing again the 
Great work pertornted. by" the’ propio ad 
fier of ol, Tovealing to's the ores ef Ue 
‘that shall be!—Rev. H. L. R., Minneapolis, 
Mim 


That Walking Pish Is 
Making Us Popeyed 
Pusat tl HW, M, that his “walking 
1 Wetpaint ee eae 
wines Ie body atettetia ss ety re 
fEubles that of@ bs tr a dart choclate 
inown in clo tod foks Ebe's bead sod 
Cory dug cut ofthe water, th locaity 


ing for more of 
V", Vienna, SD. 


‘While swimming its gills spread out fan 
shape. “It loses its canine resemblance and 
presents one of the most repulsive sights I have 
‘Jost a word of praise for your magazine. It's 
great. T have read it for ten years and nev 
fissed an iasue. The most interesting part is 
what the readers say, with their amusing views 
and arguments K.P. F., Canal Fulton, O. 


But Where Would 
Amos 'n Andy Come In? 


Stora ge ai eal 
pabieee et es a 
ete 
ditiatly a onto enjoy the proce. To 
eee aa man 
pane eee 
aera area ne 
Sheetal cartes 
dese es 
oes 
tot the rain show 
cea re 
tar tr 
mont 
oy Sa se 
Reraees 
sae cee 


Son 
os 


soing to invent an alta 
Santtive appliance that will instantly cut out 
the lowdapenter when anything except marie 
comes through and then turn it on again after 
the talking ie finiched Make such a device 20 
that it would, in addition, dstingish either 
way, between’ jax and ther msi nel i 
Would be prices —H. A.W Ratland, Ve 


From a Model Maker 


I wore that the readers of Povezar Scu:sce, 
‘Moxtuy interested in ship models are to bave 
‘a new treat in forthcoming numbers and that 
FoUeguest some sagrestons as to preferences 

‘sonally, Ind it hard to choose between the 
Harford and the destroyer. Te fact, Tope we 
‘may have both sooner or later 

nae thet rotor toa that ran abut 
‘two years ago for a small nephew as a Christ- 
‘mas present. It really was a beauty. Tam also 
interested in the stagecoach model and would 
{ike to see more of that line LE. H., Grand 
view, Wash. 


Getting a Look-In 


By cance: I dropped into our public library 
‘one evening and sat at a table where there were 
8 dozen different magazines to read. ‘The fel- 
low next to me was reading a magazine for 
which there seemed to be a bug demand. Twas 
Curious. T waited tll closing to bave a glance 
at the contents, but I 

Haid to wait three mights 
before 1 could read. it 
T. found “every” article 
interesting. PS Mis 
something diflereat thas 
All theregazines in the 
place. 1 am ordering a 
Subscription so that T 
‘can really get 2 look-in 
=D. E, South Shields, 
England. 
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A Life-Sacer on the Farm 


T ast a farmer boy, 19 years old and just 
‘through high school.” am helping my father 
‘on the farm for a year before starting coll 

1 like engineering and similar subjects but dis 
like farming, so you can imagine a fellow gets 
pretty. lonesome some- 

times, sisteen miles from, 
2 goed library aver 
roads which are’ 


all “sec cheap, 
miserable productions 
‘compared with P. S. M. 

s why T prefer P. 


‘magazine is goed, clear pictures and lots of 
them, and ef eouine rented to the subject 
matter P. 8. Ne has thems—J. A. My Lene 
on, 8D. 


Found It Here, of Course 


‘Twe miniature stagecoach in the February 
issue of Porutan Scirncy. Montat.y is what 
Thave been looking for for some time. I wax 
yoring” ot, the AMiminippt steamboat but 

will drop it, start working on the stagecoach, 
fund finish the steamboat some other time— 
KP. HL, Connellsville, Pa, 


Wanted—A 


Vew Name 


for Vitamins 


fon the discovery of 
two new vitamins in P.'S. M. reminds me of a 
question,” Why don't scientists change the 
Dame of these substances? The name was 
Grill ven the esau they wos tp 
‘o be essential to life (Latin * vita) 
tobe chemical "amines "thus 
But now chemists and doctors know that they 
fare not amines and that they are not necessary 
to life. “It some substances should happen 10 
be discovered which had the above qualities, 
what would become of the white elephant 
“vitamin”? 1D. B., Middletown, Conn, 


There'll Be No More Peace 
al the Hague 


Vovsue talkie may be all Greck to a 
Fecha a's eran 8 Spa 
lard, ae 90 say in your eitoral in the Fl 
ruby, bt thresar some nie 
Sirope mhire-the lauacious eld 
frou America are mek a 
ing "an enormous 

‘Recent leters and pews: 
papers ton Holand 
lor eamsle: have shown 
ane that Asercan al 


the principal cities, such 
as Atnsterdam, Rotter- 
dam, and ‘The Hague 
Jin fact, the newspapers 
‘carty plaints, very much 
like ‘those eard along 
Broadway, 10 the effect that the tatkies are 
iting the legitimate theater, and musicians 
fare perturbed by the growing popularity of 

‘Sonny Boy” and similar theme songs in the 
land of the dikes and the windmills Mt. Ws, 
New York City. 


A Gold Mine 


Your Pocket Guide to Science is worth more 
than the subscription price alone. It certainly 


aaa eifinertten have oberg 
ESSaeal formas Seesvce and eles 
Bre Ea ee Th gee beet 


each month —D. W,, Gainesville, Ga. 
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Once a week do this... . 


POPULAR SCIENCE MONTHLY W 


Note to Medical 
and Dental 
Profession 


Invigorates scalp . .. CHECKS DANDRUFF 


'HENEVER you wash your hair—and most people 

do it once a week—douse full strength Listerine 

on the scalp either before or after the rinse. Then mas- 

sage the scalp and hair vigorously for several minutes. 

‘You will be simply delighted by the wonderful feeling 

of cleanness and scalp exhilaration that follows this 
treatment. 

Moreover, it is unquestionably one of the best treat- 
ments for dandruff—to prevent it, and to overcome it 
once it has started. 

‘Many hundreds of people have 
told us that since making Listerine 


LISTERINE 


a part of the weekly shampoo, their scalp has felt better, 
their hair has looked more attractive, and is entirely 
free from loose dandruff. 

Of course, if dandruff does get a start, it will be neces- 
sary to repeat the Listerine treatment systematically for 
several days, using a little olive oil in conjunction with 
it if the scalp or hair is excessively dry. 

Listerine checks dandruff because it attacks infection 
that causes it, removes and dissolves the particles 
of loose dandruff and heals and soothes the scalp. 
Lambert Pharmacal Company, St. 
Louis, Mo., U.S. A. 


kills 200,000,000 germs in 15 seconds 
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Nature’s 
Refrigerators 
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preserved mammoths for 350,000 years! Ny = 


‘They're still digging mammoth meat out of the ice up in 
the Arctic circle. Preserved by nature for more than 
350,000 years, 

Overwhelmed by the softness of the ground, the mam- 
moths were quickly sealed in muddy tombs . . . then 
insulated by the frozen earth . .. blanketed over with 
heavy sheets of ice and snow. 

Down in the cane-brakes of the South, nature has 
duced another insulation ... much handier in form than 
ice-sealed erypts, and better suited to modern refrigera- 
tion uses. 

Protecting the heart of sugar-cane stalks is cane-fibre 


‘@- constant, low temperature in your 
‘cabinet . .. shortens the running time 
of the refrigerating unit 


‘More than 44,000 refrigerator cars are now 
insulated with Celotex . 10 protect the 
Fruits, vegetables, meats and other perishe 
‘able foods that you eat .. «to keep them 


INSULATING CANE BOARD 
NATURE'S OWN REFRIGERATOR INSULATION 


«long, stron 
into stardy in: is called Celotex! 
Nature surely intended Celotex for refrigerating pur- 
poses, because she provided it with millions of tiny 
sealed air cells... just the thing that is required for 
effective insulation against heat. 
Industry long ago discovered the value of Celotex as 
refrigerator insulation. 
Ninety-one per cent of all railway refrigerator cars, 
built in a single year, have been insulated with Celotex. 
Thirty manufacturers, including several of the leaders 
of mechanical refrigerators and ice boxes, use Celotex. 
Gelotex helps to keep your vegetables 
field-green and crisp... your fruits firm 
and delicious ... your other perishable 
foods sweet and fresh 
It is nature’s own refrigerator insulation, 
THE CELOTEX COMPANY 
919 North Michigan Avenue 
Chicago, Hlinois 


In Canada: Alexander Murray & Co. Ltd, Mont- 
real. Sales Distributors throughout the world. 


CELOTEX Se 
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Fortunes That Farmers ; 


Throw Away 


Prowperty shines upon the farmers who grow tri since chemi 
Ihtown way aswaste” Marketshave been velop forthe juices 


have found a use for 30 many. of thet by-products that now nothing 
land ah extracted rom the pa then the pap sl aback at 


Capitalists Are Betting a Million Dollars That They 
Can Stop Waste and Save the American Farmer 


‘MILLION dollars is bet on saving 

the American farmer. 

‘A corporation, capitalized at 

that amount, was recently 0 
ganized to put cornstalks, the chief agri- 
cultural product of the United States, to 
industrial uses. Millions of dollars’ worth 
of cornstalks are discarded as waste by 
the farmers each year. 

The new organization, formed after 
years of scientific research, mainly con- 
Gucted by Professor O. R. Sweeney of 
Towa State College, is backed by a group 
of distinguished agriculturalists, business 
‘men, and financiers. Its principal pur- 
pose will be the development of processes 
of converting cornstalks into thin lumber 
substitutes of low price but good quality. 
Later, other by-produets of corn may be 
‘turned into useful materials. Thus, it is 
expected, an enormous leak in American 


agricultural economics will be stopped. 
erat, decade, Professor Sweeney has 
n devoting his knowledge and inven- 
tive ability to cornatalke About 150, 
(000,000 tons of them, he computes, a1 
raised by American farmers every year; 
far more than any other American agri 
cultural product and more than all such 
Products put together, except hai 

These cornstatks, hoed, fertilized and 
saved from insects, the farmer throws 
away. Only the fact that this has always 
been done keeps sane people from laugh- 
ing at the absurd spectacle of millions of 
farmers carefully raising cornstalks and 
doing nothing with them. 

More is involved than the mere future 
prosperity of the corn belt, for there can 
be litle doubt that the real trouble with 
American agriculture, the chronic disease 
‘which is keeping the farmer so poor that 


continual political “relief” is demancle 
to prevent universal bankruptey, has 
nothing to do with soil or marketing or 
the tariff but is merely the failure of 
American farmers to keep up with the 

ications of scientific research—some- 


maintain re- 
search laboratories costing millions of 
dollars every year to study processes, im- 
prove products, and prevent wastes. 
Meat packers, as the familiar phrase goes, 
“save everything but the squeal."” Gases 
from coke ovens, once thrown away, now 
yield chemical products which have be- 
some the mainstays of the business. 
ibs ese all i aio ass fal 
into ine; slag from blast fur- 
faces makes excellent brick and mineral 
‘wool; even city garbage is made into Iu- 


» 
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bricating grease, stock food, fer- 
tilizer, and combustible gas. 
Farmers, however, still throw 
away every year billions of tons 
not ‘only of comstalks, but of 
wheat straw, oat hulls, peanut 
shells, potato and vegetable vines, 
cull fruits and fruit 
scores of other by-products. 
in a few agricultural industries, 
where there has been some cle- 
sree of centralization and unified 
management, like cotton growing, 
sugar production, and fruit can- 
ning, has real effort been made to 
see if these farm wastes, by far 
the vastest industrial wastes in 
the world, can profitably be 
stopped. 


N 1928, the average farm 
worker ‘in the United States 
earned the equivalent of about 
$1,000, In the same year the 


average worker in- manu. 


nearly $1,700 and the av- 
erage store clerk or other 
person in mercantile pur- 

That is 


suits over $2,100. 


The fa 
for his time; less than half 
the average’ income of all 
persons gainfully employed 
in the United States. 

T know farmers who live 
in modern homes and have 
automobiles, electric light, 
as cook stoves, radios, and 


the other comforts ' and 
luxuries that the city 
dweller enjoys. ‘They are 


not ‘gentleman farmers,” 
ither, but examples of the 
good, ‘old-fashioned “dirt” 
variety, But they are rare 
exceptions. Until they are 
the rule, until every Amer- 
ican farmhouse equals the 
average city home, until the farm: 
send his children to college, insure 
adequately, and find reasonable facilities 
for culture and social life near his home, 
there will be something radic 
with American agriculture. For the w 
that farmers now live is not merely a 
‘mptom of the farm's economic sickness, 
it is perhaps that disorder’s chief cause. 
If farm life is uncomfortable and unin- 
teresting, if it yields less money and fewer 
of the things that people desire than living 
and working in towns and cities, then 
most people who have brains and energy 
to manage it will get away from the farm 
as quickly as possible—which is precisely 
what nearly everybody has been doing for 
ifty years. 


10 GET back these lost brains, farming 

must provide more money. " Politics 
is but a temporary expedient, for no go 
ernment can be expected indefinitely to 
support a losing industry. Fewer farms 
and shortage of foodstufis might mean 
igher prices for a year or two, but such 
1 situation is still less in the public 
est and could not last. Better fertilizers, 
stimulating “plant pills,” “‘trained bac- 
teria” to improve the fertility of soils, 
increased use of farm machinery and of 
rural electrification, more highly diver- 
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‘Comstalk pulp was tested in this chemical machinery by: Pro 
fear Sweeney. a laboratory test tube fe used by chemist, 


sified crops, and dozens of other expedi- 
cnt 

poli 
the deep-seated disease of 
farming. 

For a real cure, farming must accept 
the lesson taught by other industries 
Farms must industrialize, adopt efficent 
processes, finance scientific research, save 
and use every possible by-product. 

So far, it must be confessed, agricul 
ture has had more harm than benefit 
from industrial chemistry. Indigo, once 
an agricultural staple in India, is now al- 
together synthetic. Synthetic tanning 
materials have also cut into the farmer's 
markets, Chemical processes of making 
hard edible fats from peanut oil and cot- 
tonseed oil have resulted in decreased 
prices and markets for natural lard, once 
the main ‘‘money crop” of the hog raiser. 
But synthetic chemistry has nothing 
against the farmer. It is merely that the 
farm's competitors have been quicker to 
call it in. Now it must be the farmer's 
turn, 

Cornstalks, the raw material of the new 
industry, to’ be based on Professor 
‘Sweeney's researches, contain three chief 
materials. Most of the fresh stalk is wat- 
er, easily removed by drying. The solid 
matter which is left contains about one 


‘American 


third of its weight as a gummy chemical 
material called lignin, also present in 
most kinds of wood. About another thint 


is composed of pentosins, which resemble 
the sticky substances in ordinary mucilage 
and remotely resemble starch. ‘These pen 
tosans are not useful for human food, but 
can be utilized by several kinds of ‘bac 
teria with the production, it is expected 
a of useful chemicals, The 
other third of the weight of the average 
rnstalk is ordinary cellulose; the white 
}rous material of cotton or af the wo 


1 to make paper 
Paper can be made, indeed, from the 
cellulose fiber of cornstalks, as'can many 
other cellulose products. r from 
smokeless powder to rayon, 

posed, however, that the first ma 
uct of the new cornstalk indi 
kind of synthetic building material of the 
wall board class, made by compressing 
the cellulose fiber and much of the lignin 
of the stalks into hard, woodlike sheets, 


OTHER material, made in Profe 
‘sor Sweeney's laboratory and recent- 
iy tested by the United States Bureau of 
Standards under the name of "ma 
Tith” or ‘maize stone,” js said to consist 
‘of the cellulose fiber of the stalks treated 
hemically so that the fibrous structure 
dlegenerates into a featureless jelly. ‘This 
jelly is then compressed and hardened 
into a substance resembling hard rubber 
and which, itis believed, may be useful 
for electric insulation, for the making of 
noiseless gears, and for similar purposes 
From one hundred pounds of natural 
comnstalks it is possible to produce, Pro- 
fessor Sweeney finds, twenty-four pounds 
of the liquid called furfural, now finding 
increasing uses in chemical industries as a 
solvent and selling for eight or nine cents 
& pound. Two of Professor Sweeney's 
associates at Towa State College, Dr. 
Henry Gilman and A, P. Hewlett, have 
been able, by further chemical manipu- 
lation of the cornstalk materials, to make 
a new sweetening material said to be 300 
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Qn this Canaan farm 
raw: is null turner 
Hrecase ith always 
Hen burned that wa 


times as sweet as sugar and possibly use- 
ful for persons unable to eat sugar, as 
ccoal-tar chemicals, like saccharine, ‘are 
uused now, More than three thousand 
Separate chemical materials can be pro- 
duced, Professor Sweeney states, from the 
three fundamental raw materials lignin, 
pentosan, and. cellulose present in the 
country’s enormous waste of cornstalks 

But there are many agricultural wastes 
in the United States. almost 
equal in amount to the com- 
stalk harvest and probably with 
‘equal possibilities. 

“The chief of them is probably 
straw, including the dried stalks 
of wheat, oats, and other grains 
and containing fundamental 
chemicals similar to those in 
cornstalks. The same cellulose 
fiber is present, and paper or 
similar materials haye been 
made from straw as rice paper 
has been made for generations in 
China and Japan. Oat hulls, 
chemically similar to oat straw, 
already have been put to use 
making furfural by a bacterial 
process similar to the one pos- 
sible on cornstalks and also on the other 
corn farmer's waste of dried cobs. Buck- 
wheat hulls constitute another waste of 
the same kind, now unused. Still others 
are the pea vines, bean plants, dried pods, 
and similar wastes of these kinds of 
farming. 

From all such strawlike materials well- 
known chemical processes can yield 
rare sugar called xylose or “wood sugar. ” 
hitherto a chemical curiosity. but with 
properties, the Bureau of Standards says, 
Fwhich ought to make it a desirable ma- 
terial for use in the food, textile, and 
leather industries.” The Alabama Poly 
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‘These boards, nearly half an Goch thick and capable of being sawed 
‘ind alled like wood lumber, ae tale of the despised cormstalbs 


technic Institute is engaged on commer 
cial-scale researches in the manufacture 
of xylose from peanut shells and the oil- 
less residue of cotton seeds. 

‘From straw of almost any kind chem. 
ical processes can prepare, itis reported, 
not only furfural and xylose but acetic 
acid like that present in vinegar, methan- 
‘ol or ‘‘wood alcohol,” oxalic acid used in 
cleaning stoneware and plumbing, tar, 
illuminating gas, woodlike materials re- 
sembling those "made from cornstalks, 
paper, and several kinds of wall boar 
materials. useful for absorbing either 
sound or heat. 


a 


Among more specialized agricultural 
industries which already have utilized 
by-products successfully, an example is 
the pineapple industry of the Hawaiian 
Islands. When slices of fresh pineapple 
are prepared for canning much of the 
fruit must be pared away to remove the 
hard, scaly rind. ‘The parings, although 
containing a great deal of good pineapple 
substance, formerly were thrown away’ as 
useless 
Some years ago a group of chemists and 
engineers headed by one of America’s 
most food experts, Charles F. Ash of 
San Francisco, developed chemical pro- 
cesses for saving this waste pineapple. 
From it the industry now recovers vast 
‘of pineapple syrup, sugar, 
and other salable substances, 
materially’ increasing the income of the 
industry. If more by-product sugar and 
syrup are produced than can be used of 
sold, the excess is fermented with yeast 
and distilled to yield industrial alcohol. 
‘The sugar industry is another that is 
saving its by-products. . Waste molasses 
is fermented to yield alcohol. Fiber from 


Profesor Sweeney used this coms 
Iharvester in hs experiments to show 


the waste sugar cane is made 
into wall boant, heat-insulati 

if insulators, and 
5 these former by- 
products are said now to, be 
more important in some regions 
than the sugar itself. 

The cotton industry now 
makes use of its by-product cot~ 
ton seed; ofl and a compressed 
cake useful for stock food oF fer- 
tilizer being the chief salable materials. 
Recently the short cotton fibers or ‘‘lint- 

which adhere to the seed when cot- 
ton is ginned, have found use as one 
the raw materials for rayon. ‘The dairy 
industry now uses the casein, once thrown 
away in skim milk, to make plastic ma- 
terials resembling’ hard rubber. ‘The 
tobacco industry ‘uses waste stalks and 
coarser leaves as a source of nicotine, 
turned back to agriculture as an insect” 
‘cide. 

In the food canning and preserving in- 
dustries the hard sets of peaches, apr. 
cots, and sim- (Cont 
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‘Modem Hotel is a Huge Machine 


A Glimpse at the Mechanical Servants 


That Perform Su 
Hidden from the 


By ALDEN P. 


, New 
forty-three storied. hotel— 
the highest in the world above the 
street and the deepest below—is.pre- 
paring to open its doors to the public at 
midnight, An army of workmen com- 
plete last. minute jobs, engineers and 
managers hurry through’ the corridors. 

A flash and a sputter. Trouble on the 
sixth floor. A’ whole panel of electric 
fuses has blown out. Half the building fs 
plunged in darkness. And only six hours 
before the opening 

‘Telephones jangle in the chief engi 
neet's office. Every electrician in the 
house is up to fix the break. Cables have 
‘burned off and dropped out of sight down 
conduits, ‘Can't be fixed in less, than 
three days,” is the verdict. But this is a 
time when the impossible must be done. 
‘Ten o'clock, and they are fishing for the 
cables by the light of flashlights. Eleven 
o'clock, and the first guests are arriving. 
No time to trace connections. “Splice 
them on to any, power line!” comes the 
order. ‘Twelve o'clock the entrance doors 
‘swing open. The hotel is flooded with 
light. Tt took three days’ work to stra 
‘en out the connections later—but on its 
‘opening, the New Yorker Hotel was lit, 

Its chief engineer, Warren D. Lewis, 
faced me over a desk in his subterranean 
office. I saw a keen, alert face, a firm 
chin. Brown hair, ‘tinged with gray. 
Blue eyes, a little tired, it seemed, behind 
thin gold-rimmed glasses. His job was to 
a the hotel’s machinery going, and 

it going, 

‘The New Yorker Hotel, probably the 
most-mechanized hotel in the world, is a 
“vertical village” that can hold $000 
inhabitants. Tt has 2,500 guest rooms— 
only the Stevens Hotel in Chicago, with 


‘This ingens 


Nove BeLr aySTEM 
converse Dist. 
fo WASHER 


ious device caries used dishes on overhead moving 
platforms tox machine that washes 12,000 pieces of china an bout. 


perhuman Tasks 
Sight of Guests 


ARMAGNAC 


3,000, has a greater capacity. Erected so 
recently, the hotel was able to take ad- 
vantage of the last word in mechanical 
‘quipment—competent, superhuman serv 
ants unseen by the guests. They are 
buried, mostly, in four underground 
floors, like the machinery behind the 
scenes of a modern theater. 

T had already passed through an im: 
pressive lobby and descended winding 
Staircases, so many that I lost count, to 


Warren D. Lewis, chiel engineer, in the power 
room ofthe hotel's independent fighting plant 


reach the office of the chief engineer in 


looked like the engine 
room of a great steamship. 
“TU take you through 
the hotel,” Lewis said 
“We'll start from the bot- 
tom up. 
Black cylinders with 
gleaming metal bands— 
those were the four steam 
‘engines in the hotel power 
plant, with flywheels tall 
as a’ man. They were 
coupled to dynamos. The 
hhotel makes its own elec- 
tricity for everything from 
lighting lamps in the guest 
rooms to cleaning carpets. 
More economical, they 
find, in the long run. 


INDICATOR sHows 
position OF ELEVATORS 
BY COLORED LIGHTS 


per ae 
eae 


DISPATCHER 
CONTROLS 
ELEVATORS 
FROM LOBBY 


TELEPHONE PERMITS 
DISPATCHER 10 SPEAK 
\MiTH 0 OPERATON 

Express elevators jn the New Yorker rise 700 

fect a minute and automaticaly stop at signal 


‘What if the steam engines should fai 
with no outside electric connection? A 
Diesel engine as big as a street car is 
ready for an emergency,  Resembling 
giant automobile motor, ithas eight cylin- 
ders, and burns oll. It is the only com- 
pletely. independent power plant of its 

ind in the world. ‘Phe Diesel was the 
hardest single piece of machinery to get 
into the building, the chief engineer sai 
It was lowered from the sidewalk 01 
side, after a huge truck had brought 
by a portable derrick, A hole had been 
left in the wall to get itin, 

The whole power plant, Lewis said, 
could supply a city of $8,000, "We built 
it plenty large enough,” he said, "'so that 
later we might use some of the power for 
other buildings on this block.”” Exhaust 
steam from the engines is utilized to heat 
the hotel. 

‘The steam comes from four towering 
boilers, each as large as a banquet hall 

A man in evening clothes could fire them 
ithout getting & smu,” Lewis said. 
‘The firing is done by pressing buttons 
One starts a blower and shoots a blast of 
pulverized coal into the bole Another 

‘the ash—a half gallon to a ton of 
coal—by compressed air into a truck 
waiting outside. No dust, no men with 
shovels. Running the boiler in one of the 
world’s biggest hotels is simpler than in 
the average home. 

We climbed a circular staircase and 
sigzagged through corridors. ‘The 
is immense. “Many employces got lost,” 
Lewis said, “just before the hotel opened. 
‘They would ‘be sent out on a half-hour 
job and the boss wouldn't see them until 
next d 

“Stand back!” A traveling crane 
whizzed_by on an overhead monorail 
track. From it dangled a sievelike metal 
drum, a “laundry basket,” holding 

tons. We were in the largest 
electric laundry in the world. It had its 
first real test the day before the hotel 
‘opened. An enormous. consignment of 
linen, 40,000 pieces, arrived in one batch 
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How to Get into Gliding 


‘The “call of the crane" greets a pilot at Row- 
tte, Germany, a8 he paves tests ora license, 


N SIXTY-FOOT wings, a human 
ull, W. Hawley Bowlus of San 
Diego, ‘Calif, the other day 
soared over 
coast for more than six hours. His long 
ride on the air currents set an American 
endurance record for motorless planes 
Bowlus, who built his own ship, is the ace 
of American glider pilots. Four times in 
recent months he has advanced the en- 
durance mark until it now stands more 
than two hours beyond the four-hour-five- 
minute mark made in a German sailplane 
‘on Cape Cod, Mass., by Peter He 
in 1928, In his honor, the San Diego en- 
thusiasts have named their organization 
the Bowlus Glider Club. 

Shortly after the new record was set, 
Col. Charles A, Lindbergh and. Mrs. Lind 
bergh both won first-class glider pilot's 
licenses by soaring more than five minutes 
near San Diego in Bowlus sailplanes 
Lindbergh's license is number nine; Mrs, 
Lindbergh's number ten. 

‘The first man. to obtain a first-class 
license in America was Lieut. R. S. 
Barnaby, of the Navy, who recently cut 
loose from the Los Angeles at Lakehurst, 
N.sa bead down 3008 fot 
a glider to a safe landi 
freoks, Captain. Frank “ML. Hawks am 
nounces, he will begin a double transcon- 
tinental glider flight, His machine will be 
towed behind an airplane, starting and 
ending the fi jew York City. At 
every important city along the route from 
Los Angeles to New York, Hawks plans to 
cut loose from the plane and glide down 
to demonstra 


no flight of this length has ever been made 
in the history of gliding. It will be a new 
record for Captain Haveks, who already 
holds the speed records’ for nonstop 
flights in each direétion between the 
Atlantic and Pacific in an airplane. He 
lans to arrive in New York at the end of 
is trip in time to participate in a two-day 
carnival of motorless flying at Bayside, 
New York. 


W. Haseley Howls congratulates him 


Meanwhile Edward S. Evans, honorary 
president of the National Glider Associa 
tion, is offering a prize of $3,000 to the 
‘American to make a motorless fight 
of twenty hours over American soil. 
A sidelight “upon the recent rapid 
the glider movement 
America is contained in 


Why the thrilling sport of 
motorless flying is sweep- 
ing the country and how 
you can get started in 
this great game. The 
equipment you need and 
what it costs; how to go 
about organizing a club. 


By 
EDWIN W. TEALE 


ing incident. When the first article 
of this series (P.S.M., Mar. 
p. 19) was prepared, a few weeks 
ago, the oficial endurance record 
‘was one hour and twenty-one min- 
utes. (Hesselbach's four-hour flight 
‘was not official.) When the first 
proofs of the story returned from 
the printer, this figure had advanced to 
two hours and forty-seven minutes, and 
‘when the magazine went to press, it had 
leaped to five hours and twenty-seven 
minutes. The number of clubs al 
tional Glider Association, 
when the article was written, was twenty 
five. When the first proofs came back it 
was thirty, and when the magazin 
peared on the news stands it was thi 
two. 

During coming months, many addi- 
tional groups plan to purchase’ gliders 
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and to take up. the thrilling 
pastime of coasting on the sir 
currents. For glidi 

Socal sport.” That i, it has 
to be practiced by a’ group 
working together. One 
person cannot buy a 
slider and fly it himself 
as he operates a bicycle 
or an automobile. To 
launch the machine from 
Hillside requires the help 
of several people. Thi 
is why clubs, sharing 
labor and expense, make 
the greatest progress. In 
Germany more than 200 
such clubs are in active 
existence, 

Where can I. get a 
slider? What will it cost? 
How shall Igo. about 
organizing a club? What 
kind of country is needed 
for gliding? ‘These are 
the questions most fre- 
quently asked by. those 
who want to get into the gliding game. 

‘As to the first question: ‘The National 
Glider Association has made a survey of 
the manufacturers of motorless planes in 
all parts of the country 


"THE prout of» done of thee on 
nies, located in Michigan, Ohio 
Kansas, New York, Massachusets, Cal 
fornia, Oregon, and Washington, are en- 
dorsed by the’ Association. This list of 
manufacturers is on file at the offices of 
PoruraK Science. Montaty and will be 
sent to any reader upon request. One 
manufacturer plans to build a thousand 

ders this year. These training planes 
will be constructed with interchangeable 
parts $0 repairs and replacements can be 
made easily. Complete parts, ready to 
assemble into finished gliders, will also 
be sold by some compat 

‘The cost of a practice glider varies. 
‘The average is about Delicate 
soaring planes often run in. excess of 
$1,000, An increased clemand and mass 
production undoubtedly will result in a 
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Up in the air at Roosevelt Field, ‘New York where Helarich Kinott, Chiel Instructor 
‘the ‘American Motoress Aviation Corp, slows atodeats how 


reduction of these prices. When glider 
parts are purchased and assembled by 
club members, the materials cost about 
‘$130. Expert workmanship is required to 
build a safe and successful motorless 
plane, and it should be attempted only 
under the supervision of a licensed me: 
chanic, pilot, of airplane builder. ‘The 
shock cord, a rubber cable about seven 
ceighths of an inch thick, which is attached 
to the nose of the glider and stretched 
out by running men to launch the ma: 
chine from hillsides, costs between twenty 
five and forty dollars. 


CABLE of good grade should be 
secured, as an inferior one may dete- 
riorate and break under strain. A broken 
shock cord has the kick of a mule and may 
seriously injure the pilot sitting in the 
slider for the take-of 
When a glider is purchased, a store of 
repair parts should be obtained also to 
save delays later in taking care of small 
accidents. Many gliders make from 
500 to 800 flights without even break- 
ing a wire. One machine, at the 
University of Michigan, has a rec 


ont of 6,000 flights. "Though it 
has been frequently patched and 
paired, this veteran “puddle 


At left: Pilot is strapped in the sls’ seat, ready forthe take 
ray to bold on the 
git to Inch the plate fr Sight 


‘f. Above: Ulsetration shows the 
Shock Cond wle are 
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jumper” isstillin activeservice. 

A unique practice room has 
been added to the equipment 
‘of one club in Massachusetts. 
Propellers blow air toward a 

stationary glider from 
different sides, giving 
the operator practice in 
maintaining balance 
without leaving the 
ground, Other clubs 
have anemometers 
mounted at practice 
fields to determine the 
velocity of the wind. 
For practical purposes, 
however, a bunch of 
dry hay will tell a glider 
pit all ne’ needs to 
snow about wind ve~ 
locity. ‘The rule is: if a 
handful of hay dro 
from a height of 
feet is carried more 
than ten or twelve feet 
before hitting the 
ground, the wind is too 
strong for practice hops. 

A Glider Pilot's Logbook, for keeping 
individual records of fights made, may be 
‘gbtained free from the headquarters of the 
National Glider Association, Detroit, 
Michigan. 


Taunch a lier, 


‘T PROVIDES for entries such, a: 

Date, Hour, Location, Type of Ter- 
rain (thatis, the height of the take-off hill 
and the character of, the surrounding 
country), Wind Velocity, Wind Direc- 
tion, Type of Glider Flown, Method of 
Launching, Duration, Distance, Altitude, 
Remarks on Unusual Features of Flight. 
A club which is a member of the 
tion may obtain official recogni 
reconts set by its members and for the 
‘qualifying flights for pilot's licenses which 
they make. A contest committee, ap- 
proved by the N. G. A., does the offical 


timing. A thirty-second hop straight 
down a hillside qualifies a flyer for a 
third-class license. A one-minute hop, 


with a complete right, left, or 'S” turn, 
is required fora second-class license; and a 
five-minute soaring flight above the start 
for a first-class license, 
jerman gliding schools, when a 
student passes the time necessary to win 
his license, all the spectators give the 
Cutious glider salute, “the call 
‘of the crane.”” They stand on 
their right legs, stretch forth 
their left hands and imitate 
the bird’s note. ‘This same 
salute is accorded pilots who 
land with new records. 

When a club has twenty or 
more members, the initial ex- 
pense to each is slightly more 
than twenty-five dollars. Fre- 
quently local organizations 
‘eroups to get started in gliding. 
‘When six or seven University 
of Michigan students, a few 
years ago, decided to form a 
‘motorless flying club, they had 
little money. ‘They presented 
their plan’ to the Exchange 
Club of Detroit, which raised 
$600 and bought their first 
lider for them. ‘The onganiza~ 
tion has now grown until it has 

(Continued on pose 152) 


Languages 


Preumograph makes needle record oa 
‘lind of breath experliture for vow 
ce tind phrases in many languages 


GOLD chain_many times 
thinner than a watch 
chain, a set_of X-ray 

photographs, and a few ingenious 

devices have just solved secrets 
of human. speech that have 
baffled anatomists for centuries 

The photographs. on this page 

are of human subjects talking a 

foreign language The chain 

which appears as a white line 
in the center picture is one 
swallowed by the subject during 
the tests. The pictures were 
made under the direction of 

Professor C, E. Parmenter, of 

the University of Chicago, an 

authority on romance languages. 

‘They reveal for the first time 

just how the voice organs form 

consonants and vowels. Inc 
dentally, these new tests show that the 
rage ‘American never masters a for 
ign language simply because he is too 
lazy to open wide his soft palate, the 
drooping muscular fold at the rear upper 
end of the mouth 

Although the results of Professor 

Parmenter’s experiments interest all 

voice experts, they were undertaken in 

the hope of finding a new and_ more 
effectual way to teach students foreign 
tongues. He had found, for instance. 
that no American could learn French 

iply by the customary prac 
imitating native Frenchmen 

Therefore he sought to learn the actual 

position of the voice organs so that he 

could teach students the correct lingval 

“stance” for any consonant or vowel 

Little was known about the operation 
of the vocal organs. No one had actually 
seen them in action. So Professor Par- 
menter made a number of X-ray pictures 

—the only collection of its kind in exist- 

ence. Subjects were asked to pose with 

the head in a rigid, though comfortable, 
frame, and while they pronounced an ‘‘a” 
or an ray pictures were taken. 
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Organs Dis 


By GEOR 


‘This remarkable Xray photograph shuws position of the 
‘oral organs in uttering the Prench a" The white streak 
ISpuld chain owallowed to heip Heatily them on plate 


Diagrams traced from the lie 
tures showed the correct pos 
speech organs, both for English and for 
ign words. A ‘tiny, flexible gold chain 
Which’ the subject swallowed helped 
reveal the position of each organ, includ 
ing the soft palate 

Besides the X-ray machine, Professor 
Parmenter has adapted several other 
scientific devices to. help him in his 
‘work. One of the first he used records the 
‘ise and fall of the human diaphragm 
speaking. At the detecting end of this 
device, called a “pneumograph,” two 
belts fasten snugly about the chest and 
abdomen of the speaker. A mechanized 
bookkeeper, consisting of a revolving 
cylinder recording the movement of the 
diaphragm by a needle point on a smoked 
sheet, is connected to the belt by tubes 
(PS.M., May "28, p49). 

Breath, ‘the Basis of all speech, is 
measured by a novel piece of apparatus 
called a. “kymograph.’" It consists of a 
mouthpiece, like a megaphone, into which 
the subjects talks. Rubber tubes connect 
it with & paper bellows hood, which ex- 
pands or contracts with the amount of 
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Now Taughtby X-Ray 


Remarkable Action Photos of Vocal 
close Secrets of Speech 
That Long Have Baffled Anatomists 
SEH. DACY 


breath expended. The hood, in turn, is 
linked to a smoked plate recorder which 
accurately registers the phonetic results 


Of each test. 

In other studies a radio micro- 
phone, a set of special mirrors, 
and a standard motion 
camera are adapted to photo- 
graph the vibrations which con 
stitute speech. Fluctuations of 
current generated by the voice in 
the “mike” vibrate the mirrors, 
‘on which the camera is focused. 
‘The films are enlarged and ana- 
lyzed under microscopes to de- 
termine voice defects and their 
remedy. 


ADDITION to. stud 

ppicturesand comparative 
drawings, language students 
“Aisten in" on phonograph rec- 
cords made by expert linguists in 
foreign tongues—and then at- 
tempt to repeat the words 
correctly into a dictaphone 
Comparing the two records, 
student recognizes and corrects 
his own mistakes. 
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Explore Weird Island of the Dead 


Scientists plan to invade 
mysterious Easter Island 
in an effort to solve the 
secret of its stone images, 
carved centuries ago by a 
forgotten race. Who were 
the strange men who lived 
on this most isolated spot? 


0 FIND the answer to a 
riddle that has batfled 
setts Si sae 

ca, ip of twenty 
Scentists from the Univer- 

sity. of Pennsylvania will go next 
spring to Easter Island, a mysteri 

ous pin point of land in the mid- 

dle of the South Pacific. 

‘Though populated by a handful 
of natives, it imac ‘an island of the 
dead. In a nearly unbroken line, a series 
‘of monumental burial platforms stretches 
‘around its rugged coast, a gigantic stone 
memorial wreath to the forgotten great of 
44 forgotten race. Nobody knows what 
kind of people built them nor when they 
were constructed. 

More than 2,000 miles off the Chilean 
coast, its nearest island nei 
miles’ to the west, Easter 
angular fragment of volcanic land ay 

juare miles in area—is the 
inhabited spot on earth and 
ng of the east sees 

So remote does it stand from estab- 
lished traffic routes that, when a Spanish 


that the island had disappeared. Only a 
fev explorers have visited the place. And 


what they discovered there constitutes 


one of the world’s most interesting un- 
solved mysteries. 
‘The enormous tombs, about 260 in all, 
soa ocho 200 fat ng, Atos fot 
n terraces that in some 
(geet measure 100 fee in width, are ot 
the only starting feature of this mide 


veyard of ely, 
dn, Goren, tke huge ninepin, more than 600 
colossal stone busts fe scalienel on the 


island. No one has discovered who carved 
them out of the volcanic rock—or why. 


TT HE grotesque, solemn-visaged statues, 
the largest of which range from thirty 
to seventy feet in height and weigh from 
forty to 250 tons, were not alway’ in their 
present position. There is every indica- 
tion that many of them were used to 
‘ornament the burial structures, which are 
provided with lange oval stone slabs for 

rt. A century and a half ago, 


suoud tea calees ealing wea ta te 


Mare than 40 of thee huge images in 
‘tone have been found on the ale a 
Tso ara, and other “part 
aster Ia Wiho made thea when, 
fool hyo a myer eo scents, 


By 


MICHEL MOK 


this strange marine mausoleum in a 
Jog entry expressed amazement at 
finding “the seashore lined with 
numbers of stone idols, with their 
backs turned to the sea.” 

Why the images are no longer 
standing is pretty well know, but 
that is just about the only phase of 
the Easter Island mystery that has 
‘been solved so far. 

How old are these monstrous figures? 
‘Their age has been estimated at. from 
2,000 to 5,000 years. Possibly, it_may 
hhave been much longer. Were they idols, 
as thes eighteenth century navigator 

t, oF the crude stone portraits of 
then-living chiefs or their ilustrious an- 
ccestors? There are no satisfactory answers 
to these questions. 


"THE images were quarried inside the 
large crater of Rano Raraku, one of 
the island’s three extinct volcanoes, 
whose ledges and slopes still are studded 
‘with scores of them, some completed, but 
many more in various stages of creation. 
How did their makers, doubtless ignorant 
‘of all but the simplest mechanical con- 
trivances, manage to lower the immense 
statues from the crater’s upper terraces 
to the bottom and then over the wall to 
the plain below? 

‘Above all—what halted this vast 
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EASTER 
lPIsLaND 


SCALE OF MILES 


JUAN FERNAR eZ 
WSLANOS 


from nearest la 


undertaking? Rude stone. implements 
have been found and to this day are lying 
‘on the mountain slopes and in the quarry, 
‘apparently just as the workmen left them 
Centuries ago, ‘This, and the fact that a 
majority of the images remaining-in the 
‘quarry are unfinished, seem to show that 
labor was stopped by some sudden 
devastating force, 


W54S it war; pestilence, famine? Or 
ida great catastrophe of nature 
blot out the busy scene and wipe out the 
workers? 

Again, nobody knows, though guesses 
are not lacking. Earthquakes and vol- 
canic eruptions have been advanced as 
probable solutions of the mystery, but 
there is little geological evidence to sup: 
port them. Moreover, had such uphea 
taken place, probably the figures 
burial platforms would have been shat- 
tered of covered with lava. 

‘The most romantic of the theories sug- 
gests that Easter Island, ages ago, may 
have been the highest ground, 
as well as the cultural and 
religious center, of & much 
larger island or perhaps even 
a. vast continent, since sub- 
merged, like the more or less 
legendary Atlantis. Chief 
sponsor of this idea is Dr. 
J. Thoulet, veteran French 
‘oceanographer, who studied 
the currents and bottom con- 
ditions of that part of the 
Pacific in 1928, Though this 
is mere theory, translations 
of hieroglyphic inscriptions 
fon ancient wooden tablets 
found on the island indicate 
that, at any rate, drastic 
climatic changes may have 
oceurred there when the 
world was young. 

“To wrest the secrets from 
this prehistoric ocean mor- 


teary, the Univer of Renayvaia 
expedition will be elaborately equipped 
Tt will set sal for the South Pacihe as 
soon 8 0 $1500 000 ator yar de 
sign iy for the purpose, is Cons- 
ed, probably in May, 1931. The 265- 
foot boat, the Caroline, one of the largest 
rivate Diesel powered vessels ever built 
In this country, is the property of Eldridge 
R. Johnson, a trustee of the University 
and former president of the Victor Talk- 
ing Machine Company, who will sponsor 
the expedition and accompany the part 
to Faster Island, ca hecmed 
Powered by two 1,500-horsepower 
engines ting twin screws, the 
Caroline will have a complete laboratory 
‘on her upper deck, She will carry deep- 
sea dredges as well as seaplanes in which 
to make reconnaissance over uncharted 
‘One of the age-old problems presented 
by Easter Island which the expedition, 
with its wealth of modern exploration 
paraphernalia, may be able to solve is, 


RCOCTENOU UTA CREA 
AISAS OK PEN ET 
DEACON AEA At 
PHAM HOT IMPSASN 
VOM ZEIANSA STENT 


mere of Americas Masao Netra Miery 
(One of the seven ancient wooden tablets inscribed with hierol 
fon mpsteroas Easter Idani. Only two of them as yet have been 


cx fund 
errands, 


the one of the origin of its inhabitants. 

Where did these people come from and 
how did they reach this remote spot? Did 
they migrate from Chile or Peru, in South 
America, more than 2,000 miles to the 
‘east, or did they sail against the prev 
ing winds from the “nearest” islands of 
the Tuamotu Archipelago, about 1,000 
miles to the west? 

Legends of the Maoris record that they 
stopped at Easter Island on the way from 
Peru to New Zealahd and erected the stat- 
ues and burial memorials in conformity 
with a custom on arriving in a new land, 
‘This, too, would account for the unfin- 
ished condition of some of the images. 
No similar works, however, have been 
found in any known Maori’ settlement. 


NLY some 200 Kanakas are now 

living on the island. ‘They know 
little about the marvelous mausoleum 
that is their homeland, and care less. 
Were the men who wrouight the wondler- 
ful works the ancestors of the present 

inhabitants? Were they the 
Maoris or did they belong to 


‘amuch earlier, vanished race? 
In any event, the Easter Is- 
landers of today have not in- 
herited their culture. 

‘They live in Mataveri, the 
only village, near Cooks Bay 
fon the southwestern coast, 
‘and tend the herds of sheep 
and eatle of a Chilean, com: 
pany that exploits the islan 
fs. ranch. ‘The company's 
manager is the only white 
man in the place. A vessel 
with mail and supplies puts 
in about once a year. 

With the exception of this 
‘small settlement, the island 
is virtually one big cemetery. 
Aside from the tombs, there 
fare thousands of graves; 

(Co-ti wed on page 157) 
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NEW IDEAS AND INVENTIONS 


On this and succeeding pages are described the latest achieve- 
ments of inventors and novel applications of scientific progress 


Front view of the locomoth 


ack js sunk it» depresion along the’ tp. 


NEW BRITISH LOCOMOTIVE 
A STREAMLINED GIANT 


Like a mammoth armadillo on wheels 
is the new British steam locomotive 
built, for express passenger service on the 
London and Northeastern Railway, which 
can now boast the longest and heaviest 
locomotive in Great Britain, ‘The novel 
“streamline” giant owes. its peculiar 
appearance to the facts that the wide 
boiler overhangs the locomotive's drive- 
wheels on each side, and that the smoke- 
k does not project above the boiler. 
‘stack is sunk at the front of a central 
depression along the top of the boiler. 
This arrangement is said to throw the 
smoke clear of the driver's view. The 
streamline design was developed by test- 


ing model ina wind tunnel, in air speeds 
up to filty miles an hour, 
Unusual features distinguish the en- 


gine from its predecessors. It has an 
unusually high boiler pressure of 450 
pounds per square inch, the ordinary 
pressure for British locomotives hitherto 
being 200 to 250 pounds. The object of 
the high pressure is fuel economy. An- 
other feature is that the entire air supply 
to the fire grate is preheated. 

Mec! working at the Darlington 
shops where the locomotive was con- 


structed 
because of the 
its birth. 


led it the “hush hush” engine 

xtreme secrecy attending 

After preliminary trials, it will 
Lon 


¢ tested out on the 
gh service 


LOWER OBSERVATION CAR 
FROM ARMY DIRIGIBLE 


A piixunive car carrying an observer 
swung hundreds of feet below a flying 
airship above Langley Field, Va., in a 
recent Army Air Corps test of a newly 

plied device for seeing through the 
clouds. It was believed to be the first 


successful try-out in America of this 
method, first applied in German diigibles 
on bombing raids, of directing an 
ship's flight while ‘the airshi 

above the clouds, out of the sight of per- 
sons on the ground, 

The car used in the Army test is a 
small cabin hung by a cable from the 
dirigible. Like the German models, 
lowered and reeled in while the craft isi 
flight. ‘The observer in the car directs 
the ship's maneuvers by telephone, made 
possible by a core of telephone wire in the 
Supporting cable. For emergency a 
mechanical signaling device is provided, 

Use for the device, Army officers say 
may include not only directing bombing 
operations, but also making close-up 
photographs of enemy positions while the 
dirigible fies unseen. For peace-time use, 
it may assist dirigibles landing in fog. 
‘The device was developed by the Mate- 
riel Division of the Army Air Corps at 
Wright Field, Dayton, O. 


“BOMB” DROPS FREIGHT 
FROM AIRPLANE 


Wuex the precision clockwork within a 
ner bomb container at it may be 

ropped from a plane flying at heights up 
to 6,000 feet and a parachute will open 
and lower it gently to earth. ‘The device, 
a Swiss invention, is intended to facilitate 


or of the en- 


sincers cal with cont Instruments, 


the delivery of goods by air freight. Tt 
comprises a cylinder of aluminum, in 
which the materials to be delivered’ are 
placed, and an attached container which 
releases the parachute. 

The clockwork to open the parachute is, 
set according to the altimeter. A special 
dropping gear provides for the release of 
five of the eylinders from a single plane, 


NEW LENS INVENTED FOR 
PANORAMIC MOVIES 


‘Tue same laws of optics that make a 
tall man into a squat pygmy when he 
observes his reflection in an amusement 
park mirror are put to work in a new 
French lens for motion picture cameras. 
Ie simplifies the making of films for the 
newly-popular movie screens of double 
‘width, ‘since it permits the use of stand- 
ard movie film instead of the double- 
‘width film used in America, The result 
iS economy in film and in the amount of 
special apparatus required, 

‘More cylindrical than circular in form, 
the new lens squeezes twice the usual 
width of view into a standand-sized pic- 
ture, although vertical dimensions ‘are 
undistorted. When the film is projected 
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‘a similar lens is used to throw it on the 
screen. ‘The projector lens thus “un- 
distorts” the picture and the result is a 
clear photograph of normal height and of 
twice-normal width. 

Other possible applications seen for the 
novel lens are in making talking movies, 
where the lens would save film by: 
allowing the part carrying the sound 
record to encroach on the space usually 
occupied by the picture; and in color 
movies, where it would’ compress the 
triple number of pictures required into a 
normal length of film, with advantages 
in economy and in’ avoiding ‘color 
fringes” around rapidly moving objects. 


‘TOOL COMBINES SQUARE, 
GAGE, PLUMB, LEVEL 


A coMBINATION tool of extraordinary 
compactness and many uses has been 
devised for carpenters and home wood: 
workers. Used in conjunction with an 
ordinary carpenter's two-foot rule, it is 
convertible into a right- and a left-hand 
bevel square, a compass, and a try-square. 
It also serves as @ plumb and a level, oF 
fan inside square and a depth gag 

Thedeviceis a small frameof aluminum 
in the shape of a right angle triangle and 
provided with a clamp that grips the 
folded carpenter's rule in a position at 
right angles to one of the sides of the 
triangle, and at an angle of forty-five 
degrees to each of the other two sides. 
Thus it serves either as a try-square or 


"The triangular tool, used with a carpenter's 
thofoot rule serves asa handy bevel uae 


a bevel square; according to the side 
which is placed against the work. Since, 
in the try-square position, the rule can 
be adjusted to extend ‘any distance 
within its limits from the edge of the 
tool, it can be employed as a depth 
age and a marking gage. 

‘The device holds a small bubble level 
which is exposed when the rule is re- 
moved. Without the rule, also, it serves 
fas a small square for comers which can- 
not be reached with an ordinary try- 
square. 


NEW CORE FOR CASTINGS 
‘ouNDRY practice may be made over 
by a new core for castings made of sand 
and surrounded by a rubber compound. 
Under the pressure of the solidifying 
metal, it eventually collapses, and the 
residue is poured out. Formerly it had 
to be chipped out. 
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HANDY PRESSURE GAGE 
FITS IN TIRE RIM 


A sew substitute for the ordinary tire 
gage carried by motorists is an air pres: 
sure gage which fits into the rim of the 
wheel. Resembling a tire valve, a red dot 
in its center moves up and down to tell 
at any time the approximate pressure 
within the tire. The little red dot is on 
the top of a rod which rises and falls 
within the gage. When the dot is flush 
with the top of the gage, the tire pressure 
is exactly right. 

The new gage is inserted through th 
rim only, and does not enter the tire it 
self, but’ simply reacts to the pressure. 
To install it, the air is released from the 
tire, the tire and tube are pushed to one 
side, and a Minch hole is drilled through 
the tim, 


STEEL BALLS NOW 
TO CARRY HELIUM 


Six steel balls mounted on a flat car 
constitute a novel helium co 
recently developed for transporting the 
airship gas from Texas fields. Formerly 
elongated cylinders carried on flat cars 
were used for this purpose 

Because their shape permits twice the 
usual pressure to be applied to their con- 
tents, the spherical containers can carry 
twice as much gas as cylinders of the same 
volume. Ina recent test one of the six-foot 
spheres, made of inch-and-a-half-thick 
steel, was filled with helium at a pressure 
of 1,250 pounds to the square inch, and 
run off a twenty-five-foot bank. It was 
unharmed. Later it exploded only. when 
the pressure was raised as high as 
4,500 pounds. 


HARDEN STEEL BY 
MAGNETIC PROCE! 


Macxeisut can be used instead of heat 
to super-harden metals, according to the 
recent discovery of 'E. G. Herbert 
British metallurgist. Test, specimens of 
steel which he hardened by subjecting 
them to magnetic felds of repeatedly 
changed polarity could not have been 
hardened more by special heat treat 
ment, he repdrted to the Iron and Steel 
Institute. 

‘Whether the new way of hardening is 
of commercial value has not yet been 
determined. Evidently both heating and 
magnetic treatment subject the atoms 
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‘of metal to the same action that results in 
thehardening process. Thediscovery may 
lead to new and important knowledge 
about the structure of magnetic metals, 
ssuch as iron and steel 


NUMBERED KEYBOARD 
AN AID TO BANJOISTS 


Lowars need aspirants to the art of 
fo and guitar playing screw up thir 
fingers to impossible contortions in onder 
tovstrum melodies from the twanging 
strings pe of stringed instr 
ment demands merely « knowledge of an 
index numbered from one to twenty-one 
for its production of chords 

A‘amall compact keyboard made of 
Syedih spring steel fits over the neck 
Of the instrument, containing a system 
st ‘levers which "press. down on. the 
Strings according to the various chord 
patterns, There sa numbered key on the 
Eeyhoard corresponding to each chord 


pattern. ‘There are twenty-one keys 
altogether, all of them within easy reach 
the fingers. If one wishes to play 


“Old Man River,” for instance, he finds 
what numbers on his banjo keyboard cor: 
respond to the chords on the printed 
music, and then writes those, numbers 
over each respective measure of the music 
All he has to do then in orderto play the 
piece is to press the keys of the corre- 
sponding numbers. 
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RADIO BEACONS FOR AIRPORTS 


the radio beams from the airport 


“Rapro roads,” leading avia- 
tors through darkness and fog 
from airport to airport, will be 


bat of the equipment of every 
Skyway in a few years, accord: 
Into Wiliam Lode French n= 


ventor, who recently announced 
to the’ French Academy of S 
ences the perfection, after several years” 
‘work, of a novel type of radio beacon. 
‘The beacon, similar in purpose to the 
cones successfully tried in America, sends 
out a constant radio signal in a straight 
line. ‘Two of the devices are used at the 
same time, sending their signals out so 
that their beams form an angle with the 
vertex at the airport and the opposite end 
in the direction of the incoming plane. 
On, the plane, a receiving instrument 
picks up the signals. ‘The pilot, listening 
through ordinary headphones, hears the 


ccode letter T, a dash, as long as he keeps 
within the angle madg by the two wave 
Tines. ‘This means he is headed on his 


correct course. If he swings to the left, 
he hears a warning signal, the repetition 
BS ea 
‘swings to the right, the is the 
ietter Ay a dot and a dash 

By observing the signals closely, the 
inventor says, an airman need not diverge 
more than a few feet from the exact 
course 

Loth is best known as the inventor of 
an underwater cable used to radiate 
‘impulses which can be picked up on board 
a vessel, thus leading it through narrow 
channels and into harbors. 


A NEW COKE DUST FUEL 
‘THe lessened chance of spontaneous 
combustion, an ever-present dread in con- 


nection with coal yards and even domes- 
tic coal bins, is one of the advantages of 
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a new “low temperature” coke dust for 
domestic and factory use. The Pitts- 
‘burgh experiment station of the Bureau of 
Mines of the United States Department 
‘of Commerce has found that the distilla- 
tion of coal at low temperatures gives, 
besides a more valuable yield of oi 


methods of distillation, a type of coke 
which ignites more readily than the best 
fades of ordinary coke. | Hurmed in the 
lurmace a8 a coke dust, it is. sald tobe 
smokeless. But in spite of its high igniti 
‘qualities, the dust cam be stored away in 
bins with greater safety than ordinary 
coal, the Bureau states in its report. 


MAKES “ARTIFICIAL AIR” 
FOR PLANES AND SUBS 


‘New kinds of air, apparently as good or 
possibly even better to breathe than the 
sort provided by Nature, are the recent 
discovery of Dr. J. Willard Hershey, 
chemist of McPherson College, Kansas. 
Artificial mixtures which he has developed 
contain helium and oxygen, and may be 
applied in submarines or in high-altitude 
tural air is one fifth oxygen and 
four fifths nitrogen gas. The oxygen sup- 
ports life, while the nitrogen acts merely 
san inert substance diluting the richness 
of the oxygen. By substituting helium 
gas for the nitrogen in about the same 
Proportions, Dr. Hershey produced an 
artificial atmosphere in which mice and 
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guinea pigs flourished. ‘The 
helium-oxygen atmosphere is 
considerably lighter than air 
A person might live comfort 
ably inside the gas bag of an 


high-altitude airplanes might 
breathe the prepared atmos. 
phere instead of concentrated 
oxygen, and it might be used 


in undersea 


‘An incidental discovery in 
Dr. Hershey 
the 
artificial mixture of pure nitro- 
gen and oxygen in the same 
Proportions as in air li ed only 
a few days. Natural air con- 
tains about one percent of car- 
bon dioxide and rare gases, including 
helium, argon, krypton, neon, and xeno 
and these were shown to be. necessary 
for life in a nitrogen-oxygen mixture. 


PRINTING FINE FILIGREE 
ON RUBBER MATS 


Rovare bath mats, table mats, and 
similar household objects, susceptible. 
decoration can now be enhanced with al 
sorts of fanciful designs and turned out 
at a low cost by a process patented by 
Glenn H. Willis, of Akron, Ohio, The 
objects are made of hard rubber and may 
have designs of lace, fabric surfaces, tree 
leaves, stone surfaces, toy outlines, of 
almost any pattern traced upon them. 
‘The crux of the process is a hard rub- 
ber mold, cheap and durable. Hard 
rubber is Simply ordinary rubber with a 
high percentage of sulphur. In the un- 
‘cured state it is a soft, doughy mass. In 
making the mold of the Willis process, the 
object whose pattern is to be reproduced 
is placed in contact with a sheet (one hall 
inch or so thick) of uncured hard rubber 
between the jawsof a steam-heated press 
heated it expands 
nd foe into every nook sad cxeuny of 
the “pattern” object. As curing pro- 
ceeds, the mass becomes hard. When the 
rubber plate is cured, it is taken from the 
Bes and the pattern object removed 
vious color combinations can be used 


to brighten up the finished product. 
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Step Plate Luggage Rack 
Here is a car equipped with pew running boar 
Plates designed to serves double purposes The Pat 
ire so hinged to the rim of the’ running board that 
they may be swung up toa vertical postion to fo 

‘convenient lugpare holder, ‘They are of stunly 
Suction, with foot mats of heavy corrugated rab 


ton al window, feather upbolste 
fences, At the tear Isa luggage compartment which locks 


\ 

“Electric Eye" Detects Tunnel Fumes: 

Ag trmat for ting the wnat of he 

ts vd vehicular aoe! une the Huon River be 

Air Mail Catapute Sec Va anew foe le i 

An improve portale catapult ap . ‘irre el wh feat ast eee 

Teepe linpy peg * fst vapors cn carbon mone es, 
Soir mall "en the Bye thown . well athe in the alr” Ab 


ak ee jew 


drink rent te ‘a iterhr view ofthe instrument fom the 
haptn! ‘he left center compartment fs the photo-eiectre 


: ‘ the right th the Tight 
Iront. tothe ear section i the amily 
Mnotaat later 
tothe cord abot forward at about 
the same sped as that of the plane . 


New Headlight Tester. pointer onthe side of this test box is ‘Tests Auto Drivers. In this Austrian invention a rller bearing a 
SEC ty a number corresponding tothe distance a which the lamp eam small map of city streets is rotated beneath ssylus." Operating a mis 
‘Should strike the read. The lapis then tilted uot two beads of ght, Stare steering whee! which controle the stylus, the candidate for & 
reflected on screen at top of the bor, coinche with two ides marks ‘divers license Shows his ability Uo thread his way’ through the street 
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INVENTS COMBINATION 
GLOBE AND ATLAS 


Gtone and atlas are combined in the 
invention by a Los Angeles, Cali, map 
mater, of a model of the tarth with 
Complete index and gazetteer inside it 
Inserted in the globe are two small wit 
dows containing magnilying gasses, In- 
Side is-a mechanism that reels past. this 
reading glass fifty-one Toot paper tape 
bearing ‘placenames and. desceptions 
arranged alphabetically. 

On this. threeinchowide strip are 
indexed 4,000 geographical names ~ 
tmore than ton twee the number that Fe 
would be possible to print on a globe of 
this size. "With each place fs given ts 
latitude and longitude, so that it may be 
located accurately upon the globe. 
gazetteer on the same strip supplements 
the index with information about the 
population, "aren, indus, and other 
facts of all nations, states, and principal 
itis,” By turing the handle any portion 
‘ol this information, printed in microscopic 
is brought beneath one of the mag 
windows for ensy reading. ‘Twes- 
{y-cight lines of type to each inch of strip 
make it possible to rowd 200,000 words 
Of information into the entire rl 

A special printing press was invented 
tol the ln continaou sy 
Eat print ‘upon an unbroken. apool. ol 

oF thres faches wide and neniy to 

files tong when extended 


MAIL BOX TELLS WEATHER 


AN ORNAMENTAL letter box that will 
not only receive letters but tell the 
temperature and atmospheric conditions 
is the latest equipment added to the 
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Standing 


Paris, France. 
of the 


American cities, the large rectangular 
box is decorated on each face with a 
border of ornamental tiles. A cabinet let 
into one side contains a barometer, and 
slots around the base of the pillar accom. 
modate thermometers. 


NEW GRAVITY STANDARD 
FOR UNITED STATES 


Just how hard the earth pulls an obj 
toward it is now being measured, by 


the city of Washington, D. C. When the 
three or four year task is completed the 
United States will have for the first time 
‘local standard of its own from which the 
force of gravity in any city of the United 
States, or the world for that matter, may 
be calculated. “The exact value, known 
“g.”” is useful especially to 
physicists, ‘There is a slight difference 
between “g” in one place and “g” in 
another, caused. by differences in alti- 
tude and other factors, such as the density 
of the underlying rock. 

Previously, according to Dr. Paul R 
Heyl, Bureau of Standards physicist in 
charge of the measurement, the world’s 
only reference standard for gravity was 
that of Potsdam, Germany, from which 
all local gravity measurements were com- 
uted. Recently some doubt has been 


‘east on the degree of accuracy 
this was originally measured, and con: 
quently a new world standard is to be 
obtained which will incidentally check 
the German one. 


with whi 


‘was the experiment, in which he 
literally “weighed the earth” by observ 
ing the swinging of heavy  pendulums 

June '28, p. 24). ‘The figure he 
obtained ‘is important to astronomers j 
explaining the movement of heave 
bodies, This "“G""is.a universal quantity, 
Dr. Heyl expins, while che small “gis 


AFEGUARD. 


suficient dosage attack 
healthy skin as well as diseased tissue. 
The problem for cancer specialists has 
been to get at the tumor without injuring 
the healthy outer Recently Drs 
Edith H. Quimby and George T. Pack of 
New York City described experiments in 
which they used various combinations of 
rays—for instance, hard and soft X-rays 
or hard and soft radium rays together. A 
real increase in the capacity of the outer 
skin to resist the effects of the harmful rays 
‘was demonstrated, they reported. 
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Wheel Align 


speedy Tank for Smashing Attack. Th 
rf ered cat wil tral 


Acetylene as Auto Tuel, vic 


conve reel fr ere 


aslscaried in the tank on the bumper 
Ghemist Fights Deadly Gas. Dr. 
J rar, ‘Testing the Carbon Monoxide 
Killer. At left is shown a car fitet 


{ie harms carbon diocie. His proces: 
would nd city air of noxious Temes 


NEW IDEAS AND INVENTIONS 


36 


“The crystal ball yun-measuring machine at the 
Missourt Botanical Gardens It makes “an 
accurate record of the sunshine foe each day. 


ST. LOUIS BOTANISTS 
MEASURE SUNSHINE 


Hoxnicurroxsts at the Missouri 
Botanical Gardens of St. Louis can now 
tell exactly how many hours of sun their 
flowers are getting. A_ sun-measuring 
machine, said to be the only one of its 
kind inthe country, records the daily 
sunshine there with ‘the precision of a 
mathematical chart, The apparatus 
consists of a large crystal ball mounted 
on a concave brass holder, the crystal 
‘acting as a burning glass to focus the sun's 
rays on a sheet of specially prepared 
Photographic paper lining the holders 
the sun crosses the sky, it leaves its mark 
oon the paper as a line traced there by the 
rays transmitted through the crystal ball 
‘The chemical coating of the paper is 
sensitive to sunlight. 


NOCTOVISION TESTED FOR 
SHIPS LOST IN FOG 


“Nocrovisioy,” a form of television 
that uses invisible rays to see through 
darkness, was demonstrated in New York. 
recently as a possible aid to American 
ocean liners steering through fog. If 
favorable reports are made by the com- 
manders of three vessels, the Leviathan, 
American Farmer, and American Shipper, 
‘who witnessed the tests, the United 
States Lines may order one of the devices 
to be tried out at sea. 

‘The shipmasters saw the device pro- 
duce, on a screen, a clear pinkish image of 
‘woman singer standing in total dark- 
ness in a room adjoining the laboratory. 
This device, invented by John L. Bain 
British television inventor, employs in- 
visible infra-red rays. On the bridge of a 
vessel, it is claimed, the apparatus would 
enable the skipper to pickup the infra-red 
rays from harbor or vessel lights even 
through thedensest fog. It has already met 
with considerable success in British tests 
(P.S.M., Jan. '30, p. 46). In one ex- 

iment it is said to have picked up the 
Resdlight ofa motorcar three miles aay, 
through darkness and fog, although the 
light was hooded with a screen so that 
only the invisible infra-red rays passed 
through. 
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CEMENT IS SHOT ACROSS 
RIVER IN AIR TUBE 
JExctweers recently were confronted 
with the problem of how to get cement 
across the Allegheny River, in Warren 
County, Pa., for a sixteen-mile highway. 
They solved the puzzle by slinging a 
three-inch pipe, 768 feet long, from the 
freight cars on one side of the river to the 

ing station on the other. A cable 
suspended it above the water. Com- 
pressed air at 100 pounds! presture shot 
the entire suy i 
ing the road through the pipe. 


FINGER MOISTENER, IN 
PALM, HELPS CLERKS 


SreED and convenience are provided 
in a new finger moistener designed for 
those who handle loose papers. A small 
felt pad, mounted on a water reservoir 
about the size of a wrist watch, fits tightly 
Im of the hand, the combina~ 
n itsell being clasped to'the hand by a 
spring grip which does not hinder finger 


Hiden inthe palm of the hand, this device 
makes maktening of fingers quick and easy. 


‘Thus the middle finger may 
into the palm and be moist- 
ened while at the same time the hand asa 
whole is left free. Fumbling and the 
unsanitary habit of moistening in the 


Besides being valuable for bookkeeping, 
machine operators who wish to pick up 
ledger sheets quickly and easily and for 
those who file papers, the device is con- 
venient for moistening envelopes. 


NONPOISONOUS DYES NOW 


PAINT THE LILY 


Panertxe theliliesis now an established 
fact, thanks to scientific research. Cut 
flowers have been colored artificially for 
some time past, but most common dyes 
are poisonous to the flowers and make 
them wilt almost immediately. Now, 
according to Dr. R. B. Harvey, of the 
Minnesota Agricultural Experiment Sta- 
tion, some brilliant, nonpoisonous dyes 
Sees pas, br xanga ne oboe 

weet peas, for example, are a 
brilliant blue five minutes after the newly 
cut stems are placed in a water solution of 
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the dye. Lilies and camations are also 
colored by the new dyes, 

It is also found that Bowers so dyed 
behave somewhat like photographic 
plates, and that miniature portraits, 
initials, or messages may be imprinted by 
light upon the dyed petals. 


PROOF OF PARENTAGE IS 
FOUND IN BLOOD 


FounutNos who are uncertain whether 
they have discovered their parents need 
no longer despair. A sure proof of parent- 
age based upon the laws of colloid. chem- 
istry has been found, according to Profes 
sor Wilhelm Zangemeister, of Konigsberg 
University, Germany, who would. rely 
upon reactions between minute particles 
in the blood serum of the child and the 
supposed parent to confirm the relation- 
a 


ip. 
Blood serum is classed as a colloid, 
colloids being gelatinous or "gluey" sub: 
stances, Professor Zangemelster believes 
some specitic colloidal substance is handed 
‘on by the parent to the child, and that 
this substance may betray its presence in 
test tubes filled with the serums if a 
powerful light be shot through them. 


NEW DEVICE SUPPORTS 
BIKE IN TRAFFIC 


A coxvestexce for bicycle riders has 
recently been invented German 
experimenter. It is a device acting as a 
bieyee rest especialy handy when there 
isa trafic ike a humpbacked 
roller skate in appearance it fit beneath 
one of the pedals. Releasing a lever per- 
mits the roller frame to reach the ground 
ind when the rider stops, he can park sol- 
idly in the roadway. But the contri 


rider, when wheetin 
fast pace, accidentally release the mech- 
anism, it would suddenly bit the rond and 
send the astonished cyclist sailing over 
the handlebars. 
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on Freight Car Cuts Loading Time. Th ailmay 
eauly shawn in Chi festgnel to do away with two of the 
ih 


5 'Ssuperintendent of dis . 
halting a fich cooteiner, ‘The car has kitchen, dining rom, bolle room, 
ert forthe crew, and special compartmeats for carrying the fab 
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POWERFUL RAY TUBE TO 
BOMBARD THE ATOMS 


New hope of smashing atoms open to 
see what is inside is brought by a novel 
vacuum tube developed at the California 
Institute of Technology by Dr. R. E. 
Vollrath. Although it uses only 250,000 
volts of electricity—terrific pressure by 
ordinary standards, but little enough for 
Atom-wrecking attempts—it is as power: 
ful as other tubes of a million volts 
Speeding electrons which it emits collide 
in the apparatus with highly changed 
vapor of mercury to augment their own 
power, Eventually the equivalent of a 
power of five or six million volts may thus 
beavailable. 

Tt was long imagined that shattering 


power—mi 
reat, explosion, 
illikan, noted C Institute of 
Technology physicist, put such hopes and 
fears to rest. Atomic power is probably 
a myth, he said; the universe is “fool 
proof.””” Nevertheless, scientists would 
Tike to take atoms to pieces, among other 
things to see if they could transmute one 
element such as silver into another such 
as gold. The California experimenters, 
under Dr. Millikan, have already built 
several high-power tubes, possibly fore 
runners of one that will smash the atom. 
A 1,000,000-volt tube built last year pro 
dluced rays that could be detected $00 
eet away 


HALF OF WORLD'S RADIO 
SETS IN AMERICA 


‘TweRR, are 21,629,107 radio receiving 
sets in the world, nearly half of them 
‘owned in the United States. This esti 
‘mate shows that there is one receiving set 
for every twelve and a half persons in 
this country, as against one for every 
fifty-three persons in Europe. 

hey figures were quoted by the Ele 
trical Equipment Division of the Depart 
ent of Commerce at Washington. In 
dition to these facts the radio industry 
has few dependable data. For instance, 
the estimates of the number of sets sold 
during 1928 range all the way from 
2,500,000 to 3,500,000, and the guesses for 
1929 are even wilder. This gap in radio 
information will soon be filled. 


POPULAR SCIENCE MONTHLY 


Dr. RB. Vollrath, of Pasadena, Cali, with his 
vacuum tube that furnishes Sve milion vol 


PAWPAW TRE 
FOOD, SOAP, MEDICIN! 


Ix tw tropical mazes of South 
America grows a remarkable tree having a 
variety of uses both economic and medi 
inal. This is the papaya or pawpaw 
tree, to be distinguished from its cousin 
in the central and southern United States 


FURNISHE 


which belongs to The 
tree is an odd-lookinj tapering from 
the base of the stem to a height of about 


twenty feet, It exudes a peculiar juice 
which, rubbed on meat, will make the 
toughest beefsteak as tender as venison. 
The natives living in the districts where 
the pawpaw tree abounds use the juice 
for this purpose. 

In Paraguay. the pawpaw leaves are 
used as a substitute for soap. The juice 
‘of the tree contains fibrin, a chemical 
protein elsewhere found only in the 
animal kingdom. However, the Field 
Museum of Natural History, in Chicago, 
which has one of these trees in its botany 
exhibit, states emphatically that the tree is 
not to be regarded as a link between the 
animal and vegetable worlds. 

The juice is an acrid, milky substance 
and has medicinal value. The seeds are 
used as an effective vermifuge or worm 
destroyer. Furthermore, the tree has 
a delicious fruit. It is large, pulpy, ob- 
long in shape, and has a heavy rind. 


HANDY BRACELET SERVES 
AS MAGAZINE HOLDER 


Wuat might be a convenience to 
readers is a unique wrist attachment re- 
cently designed for holding magazines and 
‘small. periodicals open before the eye at 
arm's length. This novel book holder is a 
bracelet fitting snugly about the forepart 
of the wrist, to which is fixed a small 
bracket firmly supporting the periodical 
just as the “lyre” of a comet supports 
Sheet music. 

The device is adjustable to any wrist, 
and may be obtained in sterling silver or 
nickel, silver, or gold plated. 
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SHOOT POISON DUST TO 
KILL MOSQUITOES 


Two battles in which no quarter is 
asked or given are man’s fights with in- 
sects and disease. These are combined 
when communities fight mosquitoes, for 
these insects are not only annoying in 
themselves, but some kinds of them do 
‘enormous harm by spreading the germs of 
malaria. 

Poison gases and other chemicals, 
widely condemned in human warfare as 
too barbarous for use, meet with full 
proval. Several years ago mosquito- 
fighting experts used airplanes to sprinkle 
a poisonous dust over infested areas. For 
the coming summer the malaria experts of 
the United States Public Health Service 
will use blowers, mounted on boats or 
automobile trucks, to scatter the dust. 
‘The dust used is Paris green, a chemical 
compound of arsenic and copper, diluted 
yrith about eighty-five percent of slaked 

That this is effective against the inse 
is due to the habits of the mosq 
child. Out of mosquito eggs hatch tiny 
larvae, many of which can be seen on the 
surface of an infested ditch or pool. ‘These 
are the “wigglers.”” They seck the sur- 
face of the water to breathe, for these 
larvae are air-breathing, although they 
live in water. The poison dust scattered 
by the new machines floats on the water 
surface, Wrigglers coming up to breathe 
get some of the dust into their bodies 
Numerous and unlamented deaths result. 


NOVEL LIP FORM JUST 
STAMPS ROUGE 0} 


Raguet Tones, the famous film star, 
is responsible for'a new device for lip 
rouging. A wooden stamp, shaped to the 
form of the lips and covered with rouge, 
{is pressed against the lips, thus stamping. 
the rouge on. The stamp comes in various 
sizes, to fit the lips of small as well as 
large featured persons 


Raquel Torres demonstrates the use of her 
lipshaped wooden stamp for applying rouge 
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What We Burn Up Every Year 


DIM OME YEAR WOULD 
FILA ZEPPELIN. ONE MILE 
IN DIAMETER AND TVENTY 
MILES LONG. 


MANHATTAN ISLAND. 


‘OVER NEW YORK, THE AIRSHIP WOULD OVER- 
SHADOW ALL OF MANHATTAN ISLAND 

AND DARKEN AM AREA EXTENDING MORE 

{MAM SEVEN MILES FARTHER UP THE 

WUDSON RIVER 


543.477, 954 TONS oF 
isuaned YEARLY WOULD 
"COAL CARS, WARING} 
i 137,800 mites 1OmG 
‘TWAT WOULD’ CIRCLE TWE EARTH 
MORE THAN FIVE TIMES 


‘GASOLINE AND. 
BIL BURNED IN one 
Wear Wout axe. 
Cnouns 43 minutes 
TO RON OVER NIAGARA 
FALLS,0R WOULD MAKE A 


(1). The total ener: in as burned in the Waited 
States in a sear would run a S30000-horsepewer 
{utho-generator and supply electric Tight to New 
York, Vermont, aad New Hampshive fo 176 years. 


AKA 


HAT do representative Ameri- 
cans think of Porvtax Sctence 
‘Moxraty’s annual award of 
$10,000 for the year’s outstand- 


Wve expressed their opinions since pub- 
lication, in the February issue, of the 
announcement of the creation’ of the 
award and the formation of a committee 
of distinguished scientists who will select 
the accomplishment which, in their judg- 
ment, is of greatest potential benefit to 
the world. 

The comments of these men are espe- 

lly’ significant because they present a 
ively discussion by some of the best 
minds in the country of the value of prize 
awards i general and their merit as a 
stimulus to scientific endeavor in par- 
ticular. A vast majority of those giving 
their reactions were enthusiastic. They 
agreed unreservedly that the award—the 
largest single monetary prize of its kind 
in America—b and focusing 

wublic attention upon the unselfish 
labors of scientific workers and rewardi 
superior attainment, will serve as a 

entive to scientific and inventive effort. 

A few, while commending the magazine 
for its intentions, voiced apy i 


stimulated by monetary reward or hope 
of gain. 

‘This, like most generalizations, is only 
partly true. Porutar Science Mowraty 
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Our $10,000 Prize 


ri 980 | 


Will Do for Science 


has never held that by giving each year 
$10,000 to some worker in science it 
could make scientists work harder, 
achieve more, or even bring more recruits 
to their ranks. No one who is willing to de- 
vote his life to science for the betterment 
of his fellow men or for the satisfaction of 
his own inclinations needs the spur of 
wor would $10,000 

jor would $10,000 urge on to greater 
effort the man who sees millions for him- 
self if his invention succeeds. 

What the award can do, and what 
Porvzak Sctesce Mowraty insists 
will do, is to focus the attention of the 
public on those who, for any reason at 
all, are laboring to’ accomplish results 
that eventually will be of benefit to the 
public—of greater benefit than they can 
ever be to those who accomplished them. 

More and more, as industrial civiliza- 
tion progresses, the daily lives of men are 
ruled by, and even founded on, science. 
There is almost nothing that ‘civilized 
man does, nothing that he uses, that is 
not somehow dependent on the works of 
science. It is to impress this fact on the 
public, even more than to reward or 
stimulate scientific endeavor, that the 
Porutar Screxce Mowrmty Annual 
Award has been instituted. If, therefore, 
‘the award does nothing more than em- 
phasize this fact, it will have justified its 
creation. : 

No one is in a position to speak with 
more authority on this subject than 
America’s distinguished scientist and 
inventor, Thomas A. Edison. To the 


project he has given his unqualified ap- 
proval and expressed his entire confi 
dence in the benefits to science and man- 
kkind that are bound to result from it. 


“TT HAS been a source of much pleasure 
tome,” Mr. Edison wrote, “to read the 
announcement of the recent creation by 
Poruran Science Mowtiy of an annual 
award of $10,000 for the year's achieve 
ment in science that shall be adjudged 
‘of greatest potential benefit to mankind. 
To my mind the establishment of this 
very liberal annual award is a highly com- 
mendable example of the public spirit 
displayed by Porvt.ax Science MowTity 
in secking to stimulate the activity and 
aid of investigators in the realms of 
scence and research, T have no doubt 
that the working out of this plan, in prac 
tice, will result in great benefit to man- 
kind, Allow me to congratulate you on 
the great incentive you have offered to 
scientific workers, and also to compli- 
‘ment you on the fine personnel of the 
Committee of Award which you have 
‘The majority's view of the award is 
strikingly epitomized by Secretary of the 
Interior Ray Lyman, Wilbur, formerly 
ident of Stanford University, Cali- 
fornia, and noted for his work as a 
physiologist. and educator. 
“We need to have science and its work 


poreciated,” he wrote, ‘since the future 
‘our country depends upon the proper 
felationship. between science’ and de- 
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‘amous Men Tell What They Think 
of Porutar Science 


Monty's 


Annual Award for Outstanding 


Achievement 


Among leading American men of science 

whole-heartedly endorsed the erea 
of the award is Dr. Ambrose Swasey, 
of Cleveland, O. Dr. Swasey, founder of 
the Engineering Foundation, is the builder 
of most of the great telescopes in this 
country. He is the inventor of the Swasey 
range and position finder adopted by the 
United Sates Goverment 

“It gives me much pleasure to express 
my appreciation of the institution of your 
splendid award,” wrote Dr. Swasey, “and 

sm confident it will prove to be a won- 
derful incentive in the realm of scientific 
research, 

“'No doubt the consciousness of notable 
achievement is the greatest award that 
can come to one; yet the recognition of 
such achievement by those eminently 
‘qualified to pass judgment in that partic- 
lular field of scientific research, must be 

ly gratifying and inspiring. 

“It is indeed most fortunate to have 
lived in the marvelous age of discovery 
and development in science, from the time 
of Bell to Marconi, from Pasteur to Curie, 
and from Langley. to Lindbergh; and 
firmly believe that in the coming half cen- 
tury even greater storehouses of know!- 
edge will be unlocked by the scientists 
for the good of mankind.” 

‘Typical of a great number of con- 
gratulatory messages was the comment of 
another member of President Hoover's 
cabinet, Secretary of Labor James J. 

‘who saic 


wh 


2 heartily endorse your movement to 

geward with a medal of honor and with 2 
handsome purse each year the scientist or 
inventor whose work has accomplished 
most for humanity. It is to the everlast- 


in Science 


ing glory of our great scientists, 

id engineers that they have never:wait 
for such recognition, but have devoted 
themselves to their labors not only with- 
out fit remuneration but often at serious 
cost to their physical and material well- 
being. On that very account it is high 
time that their achievements for human- 
ity should be singled out for suitable 
honors, accompanied by substantial finan- 
cial aid. Humanity needs to become 
better acquainted with those who add to 
its knowledge, safety, and comfort, Your 
plan for an annual award is a timely step 
in that direction.” 

Among the opinions of leading scien- 
tists who are in complete accord with the 
spirit in which the award was created, 
that of Dr. Michael I. Pupin, inventor 
and professor of electromechanics in 
Columbia University, New York, is 
representative. 

“The creation of the award,” wrote 
Professor Pupin, “is a splendid ‘move in 
the direction of enabling gifted but im- 
pecunious scientists to provide themselves, 
with means for continuing their splendid 
efforts.” 

Dr. C. E, Kenneth Mees, director of 
the research laboratory of the Eastman 
Kodak Conipany, Roch 
one of the small’ group of distinguish 
‘men who expressed doubt of the award’s 
efficacy as an incentive to scientific effort. 

“T cannot imagine any scientific man 
to be stimulated to do better scientific 
work by the possibility that his work 
might receive a cash award at the end of 
the year,” Dr. Mees wrote. “Nor do I 
think it is possible to tell at the end of the 
year what work done in the year ending 


Decoration by Pronhlin Both 


three months before will be of greatest 
potential value to the world.” 

‘A view almost exactly opposite to that 
of Dr. Mees was given by Glenn Curtiss, 
aviation pioneer, who said: 

“Allow me to compliment you. 1 
think this is the best possible way to 
stimulate invention, 

“In the early days of aviation it was 
the cash prizes offered by the World, 
Herald, and Times that made possible 
the experimental and research work 
which led to the development of, the 
hrdroneropiane and the Ging bout 

ing with this opinion, J. 
Callbreath, secretary “of the American 
Mining Congress, said 

“T ean conceive of nothing more help- 
ful than such a plan as you have put in 
‘operation to stimulate scientific research.” 

Like Dr. Mees, Dr. Gustay Lindenthal, 
famous bridge building engineer, objects 
to the designation of a year as the period 
during which a piece of scientific work 
worthy of distinction may be both 
achieved and brought to light, 

do not favor the notion,” wrote Dr. 
Lindenthal, “that there must be an 
award annually to someone for, con- 
spicuous progress in some field of science 
Conspicuous progress in any field of 
science depends upon exceptional men- 
tal qualities of some individuals. They 
do not appear, annually or in other 
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Here are the 
the camera, andthe 
bilave just back from 
fin air map making 
{tip Inthe clouds 


How Air Camera Men 
Map Unseen Places 


By CHARLES F. KEALE, JR. 


BOXING match was scheduled 
for the evening ina Coney Island, 
N. Y,, stadium. It was already 
noon, and soon tickets were to be 
placed on stle. The promoter of the 
match looked for the floor plan to show 
purchasers their seats. He found to his 
consternation that there was no floor plan. 
Fortunately it was a beautiful, cloud- 
tess day. Luckily, fiend of mine hap- 
pened to hear of ‘the promoter’s plight 
and had our office on the phone at once. 
Early in the afternoon, an airplane 
soared over the grandstand, dipped low, 
and scudded away. An hour or two later 
aan aerial photograph lay on the promot- 
er’s desk. It showed in clear detail every 
row and seat. Hurriedly labeled with pen 
and ink, it became the floor plan for that 
‘evening’and for many that followed. 
‘That was the simplest air-mapping job 
we ever did, since it needed only a single 
photograph. But in the six years that I 
hhave been in the air-mapping business, we 
hhave made maps that required thousands 
of separate pictures. By a specialized 
process they were dovetailed together 
With a degree of accuracy of better than 
fone percent. Such accuracy means that 
enlargements must match within a hun- 
dredth of aa inch. 


Why map from the air? First, because 
there are certain purposes for which only 
air maps can be used. Second, because 
for all kinds of mapping itis fast and in- 
expensive. Third, because an aerial map 
of a city, for example, shows buildings, 
streets, and houses with a clearness that 
no other type of map can approach. 


EEYEN # person who has lived in a city 
‘4a Jong time can learn something 
about it from an air map. A young man 
told me the other day of dlacovering that 
each Sunday ‘morning 
for months he had 
walked two blocks out 
of his way through the 
crooked streets of 
Greenwich Village, a 
district of New York 
City, in order to reach 
es Iovate teeaene 
e. An aeri 
oon Yo showed 
im that by starting in 
‘another direction that 
seemed wrong he would 
actually get there 
The firm which I 
head, the Airmap Cor- 
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straight ‘down. Unusual requirements 
sometimes make the first kind preferable. 


ONEsime sts banquet of public utility 
officials in Brooklyn, N.Y. 

brought up the idea of air-mapping ‘the 
borough. An official of the local electric 
company was interested; he wanted to 
know whether we could make a series of 


plied 
8 certain section contained frame houses, 
‘or industrial buildings would aid in fore- 
casting the type of service required. 

I made a few sample photographs taken 
vertically, but they did not show the 
style of building plainly enough for the 
company, So we contracted to make, 
instead, a complete survey of Brooklyn 
using oblique photographs. We took th 
door off a cabin plane, because the wi 
dow was too high for good photograph; 
‘and started shooting, 

‘To make oblique pictures, the pilot 
‘would tilt the speeding plane’on its side 
while Eric F. Dixon, head of our photo- 
‘graphic department, crouched on his toes, 
and fired away through the open door. 
That was how we almost lost one of the 
best aerial camera men in the country. 
Everything was going fine when the plane 
hit a bump in the air and Dixon started 
out the open door. I guess he thought he 
‘was never going to see his two pairs of 
twins back home in Hanover Neck, N. J., 
again. A quarter inch of his elbow, he 
says, was all that stved him from going 
‘out.’ After that we built a special door for 
the plane, with a safety window in it, to 
finish the picture-taking job, When’ we 
‘were through we had a book of maps that 
showed how many stories every house in 
Brooklyn had. 

The vertical maps are the ones mostly 
used, and we get some queer orders. For 
instance, a railroad in New Jersey, serv- 
ing an iron mine, was charged by the 
Interstate Commerce Commission with 
maintaining excessively high rates. ‘The 
‘Commission based its claim on the alleged 
fact that the railroad was serving a 
populated suburban area. We were 
engaged by the railroad to make an air 
map of the route. No better evidence 
could be needed of the bleak, desolate, 
uninhabited region through which the 
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tracks of the railroad passed. 

Recently we completed an 
entirely different kind of map ior 
the Government—a survey of the 
‘Mississippi River delta where the 
The pctres stewing the couse 

1 pictures, 16 course 
of the river water through the 
tortuous channels, will be used to 
ald in flood controt work. To 
photograph the course of the 
muddy Mississippi water far out 
Into the Gulf, we flew land planes 
as far as five miles offshore— 
thirty-five miles from a safe land- 
ing place. A forced landing would, 
have meant all kinds of trouble, 
but mone was necessary. In out 
six years of flying we have had no 
accidents, and only one forced 
landing, made without difficulty, 
when a motor quit right after the 
take-off 


'E reason we don't have 

trouble is that we are “fair 
weather flyers.” We don’t go up 
unless the day is fine for pictures, 
and that means fine for flying, 
Even in summer we can count on 
only one good picture-taking day 
out of five, In winter it’s only one 
ut, of fourteen. Sometimes the 
perils of air mapping are worse on the 
ground than in the ait. The story is told 
of a pilot and a 
the Adirondack 


jotographer sent up to 
fountains, in New York 
State, to map a route for an electric 
transmission line. ‘They had the job all 
but finished when a spell of bad weather 
set in, For about three 
‘weeks they sat around 
doing nothing whatever. 
‘One night the pilot went 
to a show. Directly 
after the show he mar- 
ried one of the actresses. 
Next day davned clear 
‘and fine—and no pilot. 
Before he appeared at 
the landing field, the bad 
weather had shut. in again 
continued for three 


fs not too thick we can take 
pictures in spite of it. When 
we airmapped Allentown, 
Pa., to aid the civic author- 
ities in planning the outward 
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Here i how the Missing! Rivet looks to an aviator high i the ae above it 
ofa erie mae toa the Government ints efforts to contra the Hoods i the neighborhowt of New Oneans, La. 


growth of the city, we struck heavy haze. 
By using a special screen on the camera 
Jens, that cut through the haze, we were 
able to Phot ‘of the 
round when it was actually invisible to 
the naked eye from the plane. ‘The screen 
isa piece of colored gelatin that allows 


‘These three pictures show various sts 
inthe ine 


Rondeeth of alr pictores correctly 
Paced Here the ovedappine of eure 
me palpi ne 
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Al phan courtery of Airmap Corgartian of Amis 
“The picture was taken as one 


‘only the long light waves that penetrate 
fog to pass through it to the film in the 
‘camera. Even in good photographic weath- 
ff, a yellow screen i often used in front 
of the camera lens to clear up the atmos- 
Pheric haze, its action being a little 
weaker than that of the ‘ial screen. 

One thing that air 
mapping has done is to 
revolutionize the 
methods of “timber 
Grung” When per 
compat negotiates fora 
tract of land containing 
‘standing timber, it wants 
to know how much wood 
itcan get out of the land. 
‘The old way used to be 
to send a man known as a “timber 
cruiser” through the tract. He would 
‘stand on top of a hill and try to guess how 
many trees there were in the surrounding 
territory. Sometimes his guess would be 
tight, But more often wrong. ‘Nowadays 
An acral photographer fies over the land 
and takes pictures from which an exact 
estimate can be made. In winter they 
‘even show whether the wood is hard or 
soft; the softwood evergreens stand out 
teint the snow, 


AKING anit map isa highly 
developed art. A good example of 
the way that it is done is the tax map 
which we made of Nassau County, Long 
tdne,  sequting S000" npatate 
ever done, rea ,000 "separate 
photographs. 

An airplane map often reveals houses 
and lots that never have been discovered 
by. the local tax collector, and that will 
bring city thousands of dollars of added 
revenue. But in Nassau County the need 
of an up-to-date map was even more 
acute. The country had suddenly blos- 
‘somed out with real estate developments. 
‘There was no tax map in existence. The 
new administration was confronted with 
the prospects of (Continued om page 155) 


' 1830 it required eight hours to take 
‘photograph. The other day, Baron 
C. Shiba’s remarkable camera re- 
corded 20,000 pictures in one second 
(PS.M., Nov. "29, p. 31). In this dramatic 
advance, which has taken place within a 
single century, a Parisian painter of 
scenery and a magic cupboard in his 
home workshop laboratory played lading 
The painter was Louis Daguerre, who 
made photography practicable. Before 
his time, a few indifferent pictures had 
been made by the painfully slow process 
of exposing asphalt-covered plates all 
day and then treating them with solvents 
One day Daguerre exposed an iodized 
silver plate. From shortness of expo- 
sure or dullness of light, it showed no 
trace of an image. Intending to recoat 
the plate and try it again next day, 
Daguerre placed it in an old cup- 
board. The next morning he was amazed 
to find on it a distinct image, He put 
‘another underesposed plate in 
the magic chest. At the end of 
twenty-four hours, an image 
had appeared on that plate also. 
‘Then the experimenter went to 
work to find which of the chem- 
icals stored in the cupboard was 
responsible for this unexpected 
development of the plate. In the 
tnd, he found mercury was doing 
the work. ‘This accidental dis- 
covery of the effect of mercury 
upon the exposed plates cut the 
necessary time of exposure from 
hours to minutes. After a dozen 
years of ceaseless labor, a lucky 
moment aided Daguerre’s suc- 


AGUERRE'S life, in its 

and downs, its’ dramatic 
tums of fate, reads like a ro- 
‘mance. He was born in 1789, the 
Year of the Revolution, in’ the 
litte village of Cormeilles, near 
the mouth of the Seine. "As a 
child he was neglected by his 
parents and ran ragged through 
the public square. Now in that 
square there stands a monu- 


TookS8 Hours 
Now-20,000 in a Second 
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ment, raised by grateful artists from all 
parts of the world, in memory of his re- 
‘markable achievements. 

For a time, Daguerre worked as an 
finland revenue ofhcer. Then, without 
friends or money, he set out for Paris to 
make his fortune. By native ability, he 
became the leading scene painter for'the 
French stage. His original mechanical 
effects were the talk of Paris, His 
' gigantic painting exhibited 
first in reflected and then in transmitted 

ight, gave the weird impression of the 
same scene perceived first in sunlight and 
then in moonlight. ‘The French Academy 
of Fine Arts made him a member. His 
days of struggle apparently were over. 
He had become rich and famous. At this 
point he began to neglect his work, to 
spend his days and nights Jaboring ina 
Hittle home workshop, to fuss with ill- 
smelling chemicals and queer looking 


Daguerr’s cabinet of chemicals ended a twelve years’ search and 
revealed to im, by chance, a secret which lel fo masern photography 


Avert, 1930 


By 
H.C. DAVIS 


apparatus, He began to slip back into 
poverty and hardship in order to follow 
‘a dream—a fantastic dream of painting 
with sunlight, 


‘OR years, in his scene painting, he had 
employed a camera obscura to sketch 
from nature, This dark box, having « 
Jens-covered aperture through Which light 
from external objects entered and formed 
their image on the side of the box op- 
posite the opening, had been familiar to 
artists since the time of Leonardo da 
Vinci, About the middle of the sixteenth 
century the Italian philosopher, Porta, 
had invented it, Crowds had flocked to 
his home in Naples to see the wonder. 
Wealthy Italians of the time built little 
dark rooms on hilltops to form private 
camera obscuras where, with friends, 
they viewed images of the countryside on 
the darkened walls. In its mechanism, 
the human eye is « small camera obscura, 
‘and ail modern cameras are adaptations 
‘of Porta’s discovery. For three 
centuries, artists, using this 
apparatus, longed’ to make per- 
manent the, fleeting _ images 
jinted within by sunlight. 
This Daguerre set out todo. = 

Friends told him it was im- 
possible. Reputable scientists 
called the plan as futile as an 
attempt to capture a mirage. 

¢ Humphry Davy, English 
chemist, had tried and failed. 
Yet, without previous scientific 
training, the scene painter strug- 
gled on, undaunted. When his 
fortune disappeared and he con- 
tinued to work at the seemingly 
hopeless task, his wife consulted 
a physician, fearing her husband 
‘was losing his mind. 

‘That was in 1825, For four 
teen years more, Daguerre 
worked ceaselessly, until, in 
1839, he was able to announce 
his great discovery. Other ex 
perimenters, Sir Humphry 
Davy, Thomas Wedgwood, 
Joseph Niepce, paved the way 


for him, perhaps. But it is 
to this” (Continued on paye 145) 
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Important achicoements in engineering, exploration, and dis 
covery, and the latest news of the world’s progress in science 


Aireraft Carrier's 
Power Lights City 
a Month 


A Navy aircraft carrier 

supplied electric light and 
the city of T 
sh, for thirty a 

n.a recent emergency at that 


port, When an unprece 
dented drought cut off the 
water supply to turn the tur 


ines in the municipal. hydroelee 


tele power plant, a distress call 
to the Navy brought the electric 
driven aircraft carrier Lexingiow to 


the rescue 

With the Leringion anchored thirty feet 
from the dock, twelve cables were strung 
to the ship and connected to 180,000- 
horsepower generators. The other end 
was switched into the city’s power sys 
tem, and the vess mos set hum 
ming. Electric current sped through the 
cables to aid the city plant’s supply, and 
the city’s main industries, many of them 
shut down for lack of power, quickly 
swung into action, The novel hook-up 
continued for about a month, until rain 
and melting snow restored the water level 
behind the city dam. 

“Easily equal to the task was the Ler 
inglon's electric power plant; any one of 
its four generators alone was capable of 
supplying the current needed by the city. 
At full power the warship’s plant could 
supply the power needs of a city twice the 

‘of Washington, D. C., Navy officials 
estimate, It would carry’ ‘the simultane 
ous load of fifty heavy electric trains, or 
would light more than 6,000,000 fifty~ 


watt electric lamps. Full power is used 
to drive the ship at its high speed, which 
is estimated at approximately forty miles 
an hour—almost as fast as the average 
railroad express train. 


Workers’ Output 


Evmcrexcy-experts are turning to mu- 
sic to’aid modern industry, and man- 
ufactisrers may soon find it to their 
advantage toput brassbands and perhaps 
entire symphony orchestris on their pay 
rolls. Rhythmical sounds. produced. by 
various instruments in time with’ the 
movements of workers during a recent 
experiment in-an English packing ware- 
house is reported to have increased their 
‘output twenty. percent. Production 
dropped sharply when the sounds were 
“jazzed up” so as to be out of time with 
the motions of the factory hands. A 


similar experiment in 
1 to have 


a spinning mill 
increased output fifteen 


percent 
Many experiments of this kind have 
been made in the United States. The 
Terminal y last year in 
stalled a radio in its offices at Brookl 


and officials advocate the tuning-in 
z music because they have found it 
rk of the typists (P.S.M. 


Nation-Wide Survey to 


Fix Exact Locations 
n maps the exact position of 
ion of the United States’ 


yast territory is the aim of the United 
States Coast and Geodetic Survey. The 
entire 3,000,000 square miles of the coun 
try will then be brought within the in- 
closure of the Government survey's great 
triangulation system. So William Bowie, 
chief of the geodesy division of the survey 
recently reported to the National Acad- 
‘emy.of Sciences. 

Geodetic surveying, the most accurate 
of all surveying, deals with large areas 
and "takes into account the curvature of 
the earth's surface. ‘The territory to be 
surveyed is divided into several triangles, 
and the arms of the triangles calculated. 
By continuing the process until the whole 
area it covered with a network of trian- 

les, the location of all important points 
throughout the country can be accurately 
determined. This is known as the 


igulation system. Government survey 
le all over 
ited States, Canada, and Mexico. 


‘The central station is at Meade's Ranch, 
Kansas, 


‘The Wilk Comet Parades 
before the Telescope 


‘Tu, latest of the heave 
ve its picture taken by 
ig the Wilk comet. The abo 
time enlargement of the original photo- 
graph taken recently at the Yerkes Ob- 
servatory, Williams Bay, Wis., by G. 
van Biesbroeck, 

1¢ comet's tail, starting as a sharp 


How Much Do Y 
about Physies? 


ST your knowledge with 
these questions, chosen from 
| hundreds asked by our readers, 
| Answers are on page 143. 


1, Would it be possible to 
iphon water from an cle 
ation of 1,000 feet over an 

| ‘levation of 2,000 feet high 

incor valley at sea level? 

Does gravity act in a par | 

al vacuum? 

icegaortoawim in deop | 
rater 

4. Tiowis the horsepower of 


mometer on m: 
| boiler register 


tance by sound? 

7. What happens to energy 
used up in friction? 

Ig there any substance 

that will insulate against 

magnetism? 

9. Why does a diamond 
sparkle more than a piece 

‘of glass cut and polished 

in the same way? 

How does a freless cooker 

worl | 


10. 
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sperm the side ofthe comet opposite 
the sun, spreads out in'a stream of star 
dust that gradually fades. ‘The central 
beam carries straight on over a length of 
two astronomical degrees, or a mere mil- 

in miles. "The countless white stripes 
across the picture represent stars and 
thet changing positions during the long 
exposure of the plate. A comet's tail races 
slong ahead, proving that its material is 
repelled by the sun alter being ejected 
from the whiting mass. ‘Comets travel in 

ng ellipses, sometimes retracing, the 

ths. The famous Halley's comet has 
Inade three appearances since 1682 


New Composition Hard as 
Flint, Flexible as Paper 


Di, Hal T: Beans, of Columbia Univerity 
{esting toughness of fexitte "phonograph 
records made of new chemical cempontion. 


[A REMARKABLE chemical composition 
recently developed promises, among other 
things, unbreakable phonograph records 
that can be stamped with the speed of a 
printing press and sold like papers on the 
news stands, as well as a fire- and water- 
proof varnish substitute, especially valu- 
able on airplanes. 

Developed by Dr. Hal T. Beans, pro- 
fessor of chemistry at Columbia’ Uni- 
versity, this composition represents the 
climax of a search conducted by chemists 
for years to find a material of such flexi- 
bility and toughness. A thin film of the 
stuff, so tough that a hammer blow will 
not break it, is as pliable as a sheet of 
paper. Itis really a synthetic resin, with- 
ut taste or odor, in appearance a clear 
amber substance with a polished surface. 
Hardening quickly from the liquid state, 
it is highly resistant to heat, and is said 
to be ideal for molding and stamping 
processes. Even matrices for casting 
metal type can be made of this composi- 
tion. AS a liquid it is noncombustible, 
and accordingly is useful as a coating for 
the nonmetallic parts of airplanes, on 
which it can be sprayed. 

Tt may even invade the world of the 
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If the 
Kips ok Se predoere ean to. 
new compound may effect a drastic price 
reduction in various manufactured com- 
modities. 


“Tee Fa: 
Rail 


Ix PeAxce, hot, stufiy railroad trips 
are to be banished next summer by 
artificially cooled cars. In preliminary 
‘experiments last year the first of these 
novel trains, on a trial run of several 
hours from Paris, maintained a tempera: 
ture of about sixty-eight degrees Fahren- 
heit despite the heat 

‘A compartment at the end of the car 
holds tanks containing 500 pounds of ice. 
Chilled air drawn between the tanks is 
blown by a fan through a duct run 
the length of the car, escaping from 
lets into the passenger compartments. 
Wooden latticework. on the roof of the 
car insulates it from the hot sun. 


* Cool French 
y Coaches 


‘Spinning Wheel” Bottles 
German Soft Drinks 


No, oT an old-fashioned spi 
wheel, but a “bottling” wheel is the 
strange contraption pictured below. Tt is 
used for putting corks into bottles of fruit 
juice concocted in a nonalcoholic brewery 
in the province of Thuringia, Germany. 
Evidently there are other drinks in Ger- 

any besides beer, as the making of tast) 
prohibition beverages from fresh fruits is 
& process of some importance in this 
district. 

The hub of the wheel for bottling the 
finai product has cups resembling electric 
light sockets to receive the necks of the 
bottles. From the rim of the wheel 
springs press down on the bottoms of the 
bottles to effect the sure plugging of the 
forks. Thus the bottles themselves form 
the spokes of the wheel, 


A ankernented frit 


ice in Thuringia, Germany 
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A College 
for Police 
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School for Rescue Squads 
in Abandoned Mine 


A wew kind of life guard, which instead 
‘of saving men from drowning will learn 
how to rescue them from being buried 
alive, is now undergoing training in the 
coal mining district of Upper Silesia, on 
the German-Polish frontier. 

Here a mine long deserted is being uti- 
lized for the experiments in life-saving. 
‘Young mountaineers, whose occupations 
may carry them into hazardous under- 
ground passagewa; 
working of the oxygen. pulmotor, in the 
use of gas masks, and in the proper pro- 
cedure for getting a man out of the sub- 
terranean tomb in which he may be 
buried {alive or have [his exit cut off by 
landslide or other accident. 


Pilot Launches Airplane 
from Speeding Auto 
‘TaxiNG off from the roof of an auto- 
mobile speeding at fifty miles an hour was 
the novel feat performed recently at Old 
‘Orchard, Me., by a nervy airplane pilot. 
The stunt démonstrated. that 
way of catapulting an airplane into the 
air is at least feasible, if not altogether 
Soothing to the nerves of the average 
passenger who is not thrill hungry 
‘Some months ago a similar attempt to 
launch an airplane from the roof of a fast 
train failed, the airplane being wrecked 
the take-off 
In the Maine attempt the machine was 
perched on a frame lashed to the top of 
the car and a device, operated by’ the 
pilot, released it when the car had at- 
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A curious incident 
ery that he could 
by swinging. the 


tained sulficient speed, 
was the pilot's di 
steer the automobile 


rudder of the airplane 


Is There a Limit to the 
Size of Hailstones? 


Hanstoxes rem puzale 
even for scientists. The dificuly lies in 
verifying the statements of those who 
claim to have seen enormous stones fall 
The most convincing record is that of a 
stone falling July 6, 1928, at Potter, 
Nebraska. This stone, itis said, measured 
seventeen inches around. Some of the 
stones falling at that time were described 
by age witnewes aa being “as argo as 
grapefruit.” On August 1, 
Railstones fel near Hartiord, Cona., and 
did $1,250,000 damage to ‘the tobacco 
crop. ‘These stones were larger than hen’s 
exes, according to reports and photo- 
‘graphs taken at the time. 

In 1914 two missionaries claimed to 
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have seen ten-pound stones fall in China, 
In 1925 a German cigar maker of Hei 
graben, near Hamburg, asserted that 
four ~ and - one ~ half - pounder crashed 
through the tiled roof of his house. A 
century ago houses were said to have been 
crushed under “blocks of ice” in a storm 
that swept through the town of Carloza, 
Spain, on June 15, 1829. 


Studies Eskimo and Indian 
to Trace Kinship 


Sonate anatomical facts which have late- 
ly been gathered in Alaska by Dr. Ales 
Hrdlicka, of the United States National 
‘Museum, may throw new light on the prob- 
lem of the relation of the Eskimo to the 
Indian, “Dr. Hrdlicka recently reported 
to the National Academy of Sciences that 
he had measured 200 full-blood Indians 
and Eskimos, from head to foot. ‘The 
results show, ‘according to Dr. Hrdlicka, 
“that there is a growing warmth for the 
hope that before long it may be possible 
to say something definite about the origin 
of the Eskimo and his relation to the 

The expedition also did much to clarify 
Seas with reference to the ancient migra- 
tion route of the first people on this con- 
tinent. ‘That the Eskimo may have wan: 
dered from the coasts of Siberia at a time 
when there were land linkages between 
Asia and North America has long been a 
favorite theory to which support is given 
by the wide span of the Eskimo’s habits 
tion. There are seven groups of Eskimo 
scattered over the 5,000 miles of territory 
that lie between East Greenland and 
Asia, What mysterious links bind these 
‘widely separated tribes into a chain may 
soon be discovered in further investiga- 
tions by Dr. Hrdlicka, 
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Father Hubbant celebrates m 
Ketmad Beach at the sare 


Priest Explores 
Alaskan Volcano 


‘OUR adventurers who penetrated a 
wild region of Alaska where smoke 
and stea 


holes ina valley’s floor returned not long z 
ago with photographs and scent ec f of fol 


ons of 0% Nature's curiosities—the ae Ue Se Bean oe. 


ley of Ten Thousand Smokes.” aul tthe a ft 
‘The leader of the band, Father Bernard rom’ maratadig animal. 


Hubbard, geologist of the University of 
Santa Clara, Calif, is known as “the 
Glacier Priest" for his previ 
ful conquest of the 
southern Alaska (P. 
1.49), His companions 
tion were "Red ” Chi 
Clara football star, and Frank Klatt and 
Charles Bartlett, students 

Leaving Katmai Beach, on the Alaskan 

the party climbed Mt. Katmai, 

imbering volcano, and entered the 


Left: At their goa 
Father Hubbard (ght) 


al Red” Chishoksn 
view the Valley ol 
Stokes from the sas 


A | 


PROGRESS AND DISCOVERY 


50 


Chicago’s Planetarium Nearing Completion 


Tue world’s finest example 
planetarium, an astronomi 
theater on whose domed ceiling are 
ted the relative motions othe 
s, is nearing com. 
pletion on an artificial island off 
Chicago's lake front. Inside. the 
building spectators will sit in eirew 
lar rows about a multiple projector 
which through 119 lenses will cast 
the images of stars and planets on a 
vaulted. sereen ninety feet_in. diameter 
iy altering the slides behind the multiple 
lens projectors, it will be possible to show 
4,300 stars, each one revealed in its 
natural siz, brilliance, and location in the 
heavens, 

Planetariums similar to. the on 
Chicago have been built in a dozen ci 
of Germany, and others are undergoing 
‘onstruction in Italy and Soviet Russia 
(PSM, Jan. 29, p. 130). 


Water Pumped Uphill to 
Keep Dynamos Busy: 


Because of the demand for electricity 
ing the day, ordinary power stations 
‘e to install expensive dynamos that 
hot used to full capacity during the 
hight. A German power plant near the 
town of Niederwartha has adopted ai 

ingenious plan to keep its dynamos ru 
ning at full efficiency all the time. Dur- 
ing the night, when the demand for 
dectricity is low, the surplus power is 
used to pump water up a hill into large 
storage Teservoirs. In the daytime the 
water is allowed to run downhill again, 
running a water turbine and dynamo and 
furnishing additional electricity when the 
need for itis greatest. 


Analyzes Third of a Drop 


Ose 1,500th of a fluid ounce of chem- 
ical, or about one third the volume of a 
drop of water from a medicine dropper, 
recently yielded its secrets to a chemist 
ina New York City demonstration. It 
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Looking up into the domet root—the “night 
skye “hich images of ars will appear 


was the first public exhibition of 

way of testing minute quant 

chemicals. Formerly much larger sam- 
‘were required for analysis. 

In the test Dr. Joseph Niederl, of New 
York Univenity, broke a fine glass tube 
containing the minute quantity of liquid 
ina vessel containing mercury and heated 
it until the liquid became a gas. As the 
gas expanded it forced off an amount of 
‘mercury equal to its volume. By figuring 
the temperature at which the gas vapor- 
ized, and its volume, the molecular weight 
was determined. 

‘A similar method of microanalysis was 
used by Dr. Niederl recently to test a 

ibstance developed as a rubber sub- 
stitute by a New York laboratory. 


Predicting Thunderstorms 


By warmeaaricat wizardry a new 
kkind of chart known as a “tephigram” is 
said to predict thunderstorms from five 
to six hours in advance. It shows the 
amount of energy available in the atmos- 
phere for release in the form of a thunder- 
storm, as wind or otherwise. A balloon 
equipped with weather instruments is 
sent aloft and the temperature, pressure, 
and other conditions of the air at various 
heights found. ‘These data are expressed 
in curves drawn on the ruled paper of the 
“tephigram,” from which the time of a 
probable thunderstorm is revealed. ‘The 
‘method, announced by C. M. Alvord and 
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R,_H. Smith, of the Massachusetts In- 
stitute of Technology, is expected to be 
useful to warn aviators of storms. 


Finds Protons Play Dual 
Role; Wins Prize 

A. sctrsruric “Bolshevik” won a 
$1,000 prie the other day for upsetting 
‘one more of the fundamental ideas 
classical physics. Prof. A. J. Dempster, 
University of Chicago physicist, proved 
that a proton, the core of an atom, leads 
a dual existence as both a tangible particle 
and an intangible sort of wave motion. 
For the feat he received the annual award 
offered by the American Association for 
the Advancement of Science. 

His discovery now makes a pretty 
‘mess of the attractively simple picture of 
the atom that nineteenth-century physi- 
cists had built up. It was thought that 
an atom, or smallest possible complete 
piece of ‘a substance, was made of two 
perfectly tangible things, both charged 
with electricity. One,’ the core, or 
“proton,” was positively charged; the 
other, consisting of one or more electrons 
spinning around the core, was negatively 

warged—and that was that. But in 
1927 two research physicists at the Bell 
‘Telephone Laboratories, C. J. Davisson 
and L. H, Germer, partly ‘spoiled this 
picture when they found electrons not 
‘only were particles but that they also 
behaved like waves 

‘To find whether protons, too, had a 
wavelike nature, Dr. Dempster’ used a 
device like that which, in other hands, first 
showed X-rays to be true waves. "This 
was a crystal of a mineral known as 
through which he shot a beam of 
protons, in this case electrified cores or 
nuclei of hydrogen atoms, in a vacuum. 
A photographic plate caught wave pat- 
terns formed by the grating of molecules 
in the erystal, proving the new theory. 
Vibrations of ‘the atom cores that. pro- 
duced the waves were a million times 
faster than those of light waves. 

How protons and electrons can be 
waves and particles at the same time, Dr, 
Dempster says, is “perhaps the greatest 
problem now confronting physics.” 


Prof. A.J. Dempster, science prize winner for 
Sioa Sees ieee he nkosi, 
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Ocean's Floor Is Classroom 
for Undersea Zoologists 


Ty 4 sea-bottom classroom, with shim. 
if green water for atmosphere and 
divers’ helmets for windows, the pupils of 
the marine zoology class of the University 
of Miami go to their work. Making semi- 
weekly trips to the floor of the ocean, the 
students study the rich variety of sea 
flora and fauna, and occasionally’ ting 
choice specimens up with them. Giant 
ih, ea pals, eral eds, sponges, 
innumerable other interesting sea 
animals are among the objects of study. 
The students are clad only bathog 
suits, and are equipped with diving hel 
fit snugly over the head and 
rest on the shoulders, Air is fed to the 
Submarine pupils by tubes leading to the 
helmets from the surface. ‘The professor, 
down there with them, jots down notes 
and instructions by means of slate and 
peucl 


Bees’ Tongues May Yet Prove 
Acquired Traits Persist 


Farsit evidence of the inheritance of 
acquired character ‘animals, one 
of the major unsolved problems in bi- 
ology. has been discovered by Dr. W. W 
‘Alpatov, formerly of the Zoological Mu 
seum of Moscow, Russia, and now con- 
nected with the Institute for Biological 
Research, Baltimore, Ma. 

In the course of a microscopic surv 
of the measurements of insects, partic- 
‘larly’ Russian and American bees, the 
soologist set himself the unique task of 
‘measuring the length of their tongues, 
the implement used by the creatures in 
gathering honey. He found. that in 
Russia the length of the bees’ tongues 
increases as one travels south, the longest 
tongued bees known to entomology living, 
in the Caucasus, the southeastern comer 


his investigation 
showed that the red clover, in which that 
country abounds, carties’ its honey so 
deep down in its blossoms that most 
other types of bees cannot reach it. The 
conclusion was that the Caucasian bees 
were forced to develop longer tongues to 
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A study. Above: The sudeats 
‘interes 


reach the honey, and handed the new 
feature down to their offspring, thus fur- 


nishing a striking example of environ- 
mental adaptation 

The late Dr. A. E. Verrill, prominent 
Yale University zoologist,” found in 


Hawaii a species of crayfish whose tails 
had become twisted in a direction op- 
site to normal as a result of having 
ad ‘to adapt themselves. to’ different 
rock formations, and whose offspring had 
inherited the new characteristic. 


Machine Measures Thought 
but Is No Mind Reader 


Tuovewrs, as well as actions, ca 

speak louder than words, according to 
Be: Milton Metlesscl, of the University 
‘of Southern California, when they are 
hitched up to an ingenious device he has 
just invented. Those thinking processes 
which go on so silently within people's 
heads are, he says, actually the expres: 
sion of powerful forces at work, nerve 
impulses ashing from one end ‘of the 
brain to the other along complex net 
works of nerve fibers. Scientists before 
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Dora _Reteron prov 
{eathered fom (ar elow the rol 


specimens 


probably have dreamed of measuring 
the impulses which constitute. familiar 
thoughts, but Dr. Metfessel claims he is 
the first to realize this da 

In order to “put the meter” on 
thoughts, he has an individual stand 
before an electric amplifier and places a 
pair of electrodes on the tongue. ‘The 
Electrodes, he asserts, capture the delicate 
electric fields set up by the nerve im- 
pulses from the brain and relay them to 
the amplifier, where they may be repro- 
duced as sotind in a loudspeaker, oF as 
light waves which may be photographed. 


Blue Aniline Dye Now 
in Fight on Cancer 


of small quai 
salline dye knowa as isurine bloe tat 
the blood stream is a new procedure in 
iment developed by specialists 
é Hospital in Berlin. 
absorbed by the cancer 
cells rather than by the cells of the body's 
healthy tissues. Several advantages are 
claimed for the new technique. The sur- 
geon’s work may be facilitated by the 
blue color of the dyed cancer, indicating, 
the margin between the diseased and 
normal tissues, and the dye may also 
show small cancer-affected areas likely to 
beoverlooked. In radium treatment, the 
dye is believed to increase the tendency 
‘of cancer cells to absorb, and be destroyed 
by, radium rays. 
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Along the Airways of the World 


Curtiss Helicopter Will Soon 
Get Try-Out—Army Plane with 
Full Load Reaches 30,000 Feet 


EWS that a new type of helicopter, 
‘an airplane that can rise straight up, 
is nearing completion at Ganlen 

t last definitely confirms a 
jed in POPULAR, ScrENCE 
Mowrutny some time ago (Feb., "28, p. 43) 
that the Curtiss airplane firm was building 
‘one, At that time officials of the Curtiss 
‘Actoplane and Motor Company declined 
to comment upon this report, significant 
fas the first venture of a prominent air- 
craft concern into helicopter design. Now, 
however, it is known that the odd craft 

ll soon have its first try-out, and a few 
details of its construction have become 

own, 

Within the steel chassis are a 425- 
horsepower radial motor and seats for 
‘two passengers. Above the cabin four 
wings, somewhat resembling those of the 
“autogiro” or “windmill” plane 
(P. 8. M., Nov. '29, p. 43), re 
volve. Unlike the last, however 
they are power-driven, an their 
combined lifting force 
is expected to raise 
the craft, bodily into 
the air without a pre- 
liminary run. One 
important advantage 
‘of a craft of the heli- 
copter type is the 
small space it requires 
for landing and take 
ing off, making it 
possible’ to use back 
yards and roofs for 
landing fields. 

No. helicopter as 
yet has reached the 
commercial stage, al- 
though several have 
made more or less 
successful flights 

Recently a heli- 
copter designed by 
the Italian inventor, 
Vittorio Tsaaco, was i 


trained by 0 


Masog Corps fer at San Dien, Cal are 


lose to rast tele dators, 
Instead Wf their senses, for direction ad bal 
‘With his heal ia the bow the student 5 
‘sided around and discovers himsell 
‘rom the fastruments, which ae Tight 


completed in England and delivered for 
tests to the Air Ministry. Like the new 

resembled the "auto- 
idmill” planes, but has 
individual motors on the forward eige of 
each of the revolving wings. 


a ee by a 
western air transport comy Tt is 
subsidiary re _ Goody ear-Zeppeli 
Corporation, which ts now bul ing the 
first of two Super-airships for the Navy. 
‘Three other air- 
ships of equal size, to 
be built when these 
are completed, will 
constitute the air 
fleet that will in. 
pate he ew 
line to Japan by way 
of Honolulu and 
Manila. A. dirigible 
hangar will be erected 
in California. At To- 
Kio, Japan, there is 
already a hangar of 
adequate size. Moor: 
ing masts to be 
erected at other 
points probably’ will 
be collapse, so as 
not to be dangerous 
to other aircraft. 
Airships plying the 
new line are planned 
to carry 100 passen- 
ers apiece. The air- 
ship route is not ex- 
pected to replace, but 
‘ill supplement, pres- 
ent transportation by 
steamships. 


‘Ser 


ate 
“hie striking photo shows the Bri die 
io noth Bas hows igey es an hur 


en nt | 


Army Plane, with Military 
Load, Climbs 30,000 Feet 


Tursry thousand feet above the earth, 
an Army pursuit plane recently set a new 
altitude record for a loated plane of 
type. Lieut. Norman H. Ives piloted the 
plane nearly six miles above Rockwell 
Field, (Cait, carrying “fll “miitary 
Meanwhile, Lieut. Apollo Soucek, 
Navy fiyer and holder of the 39,140-foot 
American altitude record for all types of 
airplanes, announced a successful try-out 


‘This i really a glider, though it has an engine i 
Atalled ini emake ity miles an hour and re 
tently lew irom Low Angeles to San Diego, Cali 


of a special oxygen “lung” or mask 
he has designed to recapture for 
‘America the world altitude mark. It 
worked satisfactorily in a flight to 
37,000 feet, he reported. At the 
time this issue went to press, the 
world’s altitude mark which Soucek 
hoped to exceed was 41,795 feet 
reached Iast summer by a German 
flyer, Willy Neunhofer 

Winning the “icicle crown” is 
feat of practical utility, Observations of 

currents believed to, exist at great 

heights 
si Hines at these levels (Ps 
. 26)._ For military purposes planes 
ith high “cellings’? meaning, that 
they are able to reach great. heights, 
are especially desirable. In aeria 
‘combat theplaneable toy thehighest 
has a decided advantage over its foes 

‘afact which makes the recent recon 
‘6f a loaded pursuit plane particularly 
signiticant 


British Dirigible Sets 
High Speed Record 


A wort’s speed recont for air 
ships is claimed by the newest British 
super-dirigible R-100. In a recent 


{ight near Cardington Aizport, 
England, it attained a. speed of 
fighty-one and one half miles an hour 
Thi ipeed, reached without wsing 
all the engines, is expected to be 
eff the Los A 

oth the Las Angeles at present 
daateat gut aos dea tae 
German Graf Zeppelin have a speed 
tt about seventy-eight miles an hour 
Although the German ship is sai to 
fave reached eighty miles an hour 


‘ew Land Near South Pole 
Claimed for Norway 


New territory has been discovered and 
dlaimed for Norway by Capt. H. Riiser- 
Larsen and Lieut. Luetzow Holm, who 
landed by airplane in a comer of the 
Antarctic continent hitherto unexplored. 
Flying from a Norwegian ship, th 

alighted on the ice between Coats Land 
and Enderby Land, left the plane, and 
went ashore to hoist the Norwegian flag 
in accordance with the established inter- 


[stot stad with S00-f0t ground run. 


national custom for taking possession 
of new territory 

The portion of Antarctica they 
reached is directly opposite the South 
Pole from Little America, the base 
of Rear Admiral Richard E. Byrd's 
exploring party. The coast line coix 
fides roughly with the Antarctic 
circle; it is about 1,700 miles from 
the Pole. Enderby Quadrant, the 
sector of Antarctica which contains 
the newly-discovered land, extends 
from to OF east longitude. 
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Airplanes Raise Problems 
in Planning of Cities 


Wurne airports fit into, cities is now 
one of the problems of “city planning.” 
Boe eG POINR Wes ener x Stat 
bbe, how airport and transit lines should 
interconnect, and how air trafic in- 
uences city’ zoning are questions to be 
considered in a study recently undertaken 
by the achool of elty planning at Harvard 
niversity. 

City planning is not new. One of 
the first recorded examples is the 
town of Kahun, in Egypt, which 

‘was’ laid out some 3,000 
years before the Christian 
era. Early Greek and 
Roman cities were 
planned along. carefully 
engineered Lines, and 
mong more modern cities 
Bath, England; Edin 
burgh, Scotland; and 
Pu France, ame oon- 
spicuous in this respect. 
But just as raroads with 
their yards and terminals 
modified city” planning: 
errors in, their location 
costing millions of dollars 
—so the advent of the air- 
plane brings new problems which city 
planners-are beginning to recognize. 


Planes May Bomb Fish 


AeexiAt, scouts may bomb herring from 
the air, if experiments planned on the 
north coast of Norway prove successful, 
Special bombs will stun the fish, and they: 
will float, An observer in the plane can 
thus detect large numbers of herring, 


“These giant wheels, designed at the Lakehurst Naval 


onthe 


Ae Station, wil be wsed 

the big ships from tearing the stern 
2s they swing with the change of wind, The tires are 
4S by 20 inches, with 20 to 30 pounds air pressure, 


y's iibles when 
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Are You Fit to Drive Your Car? 


Testing peripheral, 
Ishin mall 

What he sees hy 
wy un examinee 


inn. As Highs 


ia cach tube from Youshing  bottn 


Yes, If You Are Properly Trained, Says 
Psychologist, Following Remarkable Tests 


HE date is 1935, the scene a 
‘ity trafic court. “You are 
charged,” says the judge, ‘with 
reckless driving and endangering 
the lives of others. Your ear, out 

of control, skidded and went over’ the 

curb at the corner of Broad and Main 

Streets. What have you to say? 

“It wasn't my fault, Your Honor,” 
protests the luckless driver. **T'he street 
‘was wet. ‘The man in front of me stopped 
suddenly. Thad to jam on my brakes, and 
T skidded.” 
it is evident from your statement,” 
the judge replies, “first, that you were 
traveling faster than was safe under road 
conditions; second, that you were too 
near the man in front of you; third, that 
you don’t know how to operate a brake 
‘on a rainy day. A fine will not improve 
your driving. Instead, I sentence you to 
instruction at the municipal training 
school for automobile drivers 
until you know how to drive 
‘on a rainy day.” 

Fantastic? Not according to 
Dr. Knight Dunlap, Johns Hop- 
kins University» psychologist, 
who advocates teaching, instead 
of fining, erring motorists. He is 
in a position to know. As chair- 
man of its division of anthro- 
ology and psychology herecent- 
ly organized and conducted for 
the National Research Council, 
at Ohio State University, 
unique program of psychological 
tests for automobile operators— 
the first of their kind ever made. 
Novel mechanical devices dis- 
sected and classified, for hun- 
dreds of subjects, the many kinds 
of ability that safe driving 
requires. = 

‘Automobiles in this gop, 


By ROBERT E. MARTIN 


are killing more than 31,000 people yearly 
nd injuring or maiming about thirty-five 
times as many. Experts are demanding 
to know why these accidents happen 
Why do some drivers have “bad luck?” 
Tf some persons are constitutionally un 
fitted to drive, bow ean they be singled 
but and barred from the roads 
Plainly, not all accidents are the fault 
of the driver. Reliable estimates lay a 
tenth of all smash-upe to defective cars 
This aus sould be ey to remove. In 
its “speed-with-sfety™* plan published 
fe the Febraury ice) Porcua! Seues 
Morin urges the frequent inspection 
for mechanical defects’ of every car, 
whether two weeks of ten years old: 
tor experts comnmentiog ox tis plan, 
ftressed in particular the importance of 


this point. In Pennsylvania, ro 
Motor Vehicle Commissioner Henjamin 
C. Eynon, a recent compulsory inspection 
showed 3,000 cars either improperly 
equipped or unfit for safe driving. Untit 


ill now be denied registration—an 
ive way to clear the streets of 
derelicts. 


But can human failure be prevented? 
The issuance of licenses, and traflic laws 
themselves, are concerned with the man 
who drives, Dr. Dunlap has studied the 
behavior of the man at the wheel. His 
conclusions are startlingly unconven- 
tional. A man who cannot pass a simple 
intelligence test, he says, may make an 
excellent driver.” Cripples, with only one 
arm or leg, may safely drive cars that 
are properly equipped. Simple, common- 
sense training in manipulating a. car's 
clutch, brake, and steering wheel is the 
chief Tequi Tn. other words, the 
ability to shift, gears properly, 
and not a “hair-trigger” 
tality, makes a good dri 
great ‘need is for education and 
practice in driving, “But can 
paycho! tests be directly 
eet x Hoong, divas 
Dunlop's answers “no.” Du 
Wa car requires such a pecul 
combination of thoughts 
motions that it would be unfair 
to single out certain qualifica 
Hionssay "the quickness of 
response to a given signal—an 
Sores 
petency. It is better, he con- 
cludes, to consider a’ person's 
driving as a whole than to 
attempt to analyze it. To this 
end a “proving ground” is to be 
‘opened at Columbus, O., where 
experts will observe the mental 
and physical quirks of motorists 
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driving real automobiles in- 
stead of laboratory: models 
stead of providing, then, 
‘measuring stick” for as” 
piring drivers, as some observ- 
ers had expected, Dr. Dun- 
lap's first. psychological tests 
have explained the way motor- 
ist's mind and senses function, 
revealing little-known facts 
about driving 
stance, is not 
such a grave menace ina driver 
as in the pedestrian, who, for 
his own safety, should imitate 
the deer hunter and wear a red 
istinguish himself. 
ht, of course, is a 
more serious. handicap." Yet 
Dr, Dunlap believes this does 
not cause many accidents. 
A far greater menace is the 
man who can see but won't 
take the trouble to look. 
Can a color-blind person be- 
come a safe driver? ‘Or will he 


be ‘confused by trafic signals? I 
Dunlap declares all persons are color- some test 
blind—escept when they look squarely at and start 
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Saige distane. pointer moves stay, fs com opening then bein 
ireen, when driver must sop iy at stated poines by" pushing 9 


Dr. besicle the imaginary thoroughfare in How far they can be applied 
and changing lights gave stop judging any individual motorist's quali- 
mmands. Thus the best posi- fications for a driver's license 


anobject. To see how a green signal looks tion of traffic lights for visibility was tion, 


the light. Since an autoist usual 


ob- A “noise barrage” was t 


lap himself. Qui 
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screens. A graduated scale on 
the pointer’s track measured 
how good a judge of motion 
the subject was. 

Other tests measured a sub- 
ject’s eyeand-hand codrdi 
tion, his ability to do two 
things at once, and his heart 
action. For the first, a subject 
tried to plug an electrified peg 
into a hole in a brass disk that 
sigzagged elusively in front of 
him. “Then he tried to keep 
two “Cartesian divers,” little 
rubber floaters in separate 
tubes of water, from touchi 
bottom by manipulating an 
air pump with cach hand at 
the same time, Finally he ran 
five steps up and down a 
special stepladder, so that 
heartbeats could be observed. 

“The main value of such tests 
is that.they provide base in- 
formation about motorists that 
never before was 


rectly in 


is a ques- 


That they should be interpreted 

to a color-blind person, simply fix the determined. Also, this test helped to with caution is emp 

yes upon a point about fifteen degrees— show which drivers were prone to jump’ 

one sixth of a right angle—to one side of — the red lights. points out as an example, 
means of desirable in driving. ‘The man who sets 


sized by Dr, Dun- 
ness of response, he 
is not always 


ves a trafic signal out of the corner of testing a driver's lack of “emotional his brakes suddenly may endanget an. 


his eye, because he has to watch pedes- stability”"—in other words his tendency other « 
trians and other motorists at the same to i 


time, signals are des 


tion’ that all motorists are color-blind. sat in a padded chair, a p 


Fortunately, there are two colo 


color-blind person can distinguish as well current far too mild to be felt, . 
as aman with normal vision—orange-red object was to detect the extremely deli: merely act 


and blue-green, Signal engineers are cate electric changes in the body itseli. to the criticism that aman may’ do 0 


lopting these colors 


Dunk 
Counel, which 
immediate dire 
director of the psy 
of the Ohio State University. 


of Prof. 


[NGENIOUS apparatus disclosed these so close that the subject could smell th 

nd other facts about motorists in Dr. burning powder. Meanwhile a delicat HE best kind of examination for 
drivers at present, Dr. Dunlap 

ply 


's tests for the National Research galvanometer, an electric meter 
fere made under the next room, measured the subject's a 


iological laboratory survived this test, : 
A motorist’s ability to judge motion learn somet 


handles in his hands. ‘These 


Suddenly, bells clanged. Lights ashes 
crazily. Buazers whirred. A gun cracked, 


et behind him. Thus a simple 


off the handle or become confused psychological test to measure a man’s 
by strange sights and noises. The subject speed of action is not alone a sufficient 
of electritied index of his good driving. “A. more com- 

plicated test to measure his speed of 

correctly deciding what to do, instead of 


‘on snap judgment, is oper 


the laboratory and another 0 


rigorous test for a. driver's 
. P. Weiss, to keep calm. Few but truck drivers license stich as many states now 
At least such tests compel the driver to 


of running a car and of 


In one test of eye, hand, and foot and distance was measured by a pointer traffic laws. It would be a good thing for 


cordinat 


in, subjects sat at the wheel of that moved across an opening between an inspector to flunk a few candidates 
a dummy automobile with the steering two screens and then disappeared behind occasionally, just to emphi 


that a 


gear, brake, and clutch of a car, and an them. It was traveling steadily. The man must practice thoroughly before he 


lect 
ver's 


illuminated chart represented a road. a specified distance behind one of the who acts 


Mong this imaginary highway 
the subject drove his car. One 
pointer on the chart showed the 
course of the test car. Another 
pointer represented an imaginary 

cle coming toward it. The 
driver was supposed to steer the 
test carso as to avoid an imagi- 
nary colision with the oncoming 
car. It was hard to dodge, for 
mechanism gyrated the“ 
proaching pointer as if a teck- 
less driver were at the wheel. If 
the subject properly applied his 
controls, an automatic device 
cut off the power and stopped 
the pointer. For this the sub- 
ject received a perfect score. One 
{interesting fact this test revealed 
was that men are more active 
behind a steering wheel than 

‘A dummy traffic light stood 


c seat that registered the 
movements. Six feet in front, an button, when he thought it had traveled driver, Dr. Dunlap declares, 


“dri- subject was asked to stop it, by pressing a 


With brake, dutch, and steering wheel, diver shows how he would 
prevent head-on ealision, “A pointer represents am cncoming cat 


competent to drive alone. ‘The ideal 


the man 
jout having. 


wutomatically wi 
to stop and think 

So the task now before th 
experts is to develop, with th 
basic tests as a guide, some way 
of barring. the unsafe driver 
from the road and giving its free 
use to all others. Few unsafe 
drivers are born that way, and 
the majority can be taught to 
drive safely, Dr. Dunlap con- 
tends. This training In the 
fundamentals of driving is the 
present need, 

‘A step in this nis 
that of a Brooklyn, N. Y., asso- 
ation “of car owners, "which 
recently set aside a $50,000 
fund to teach safety méasures to 
drivers and pedestrians. And 
‘many organizations throughout 
the country are recognizing the 
wisdom of preventing accidents 
Before they‘ occur. 
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Harbors for 
Motor Boats 


Many towns face big 
problem in caring for 
thousands of small 
eraft—Municipal 
docks, now in opera- 


tion, are paying re- 
turns on investment 


By 
GEORGE LEE DOWD, JR. 


is to be tried in Detroit. Individual 
“boat wells” of concrete, similar to 
stalls for automobiles in a garage, are part 
os $2600 tractus. nae fer Hae 
ruisers and runabouts speedi 
the Detroit iver from Lake E 
‘coming down from Lake St. Clair, will put 
up in these wells, which are leased by 
bboat owners for the year. Already sim- 
ilar privately operated boat harbors offer 
shelter for water craft in that city 
‘Thus one city solves a problem that 
yearly becomes more acute— 
where to dock motor boats. The 
United States, with its fine in- 


A NEW way of parking, motor boats 


ie 


land waterways, lakes, and shel- a 


tered ocean routes, offers splen-  \2 
did routes for motor boats but —_\22, 
few places to keep them. In 

cities especially, where. private 
boathouses are fewer, facilities 
are often woefully. inadequate. 
Yacht. clubs provide mooring 
for only a few craft, compared 
with the number that would be 
used if more harbors were avail- 


hn erst ise 
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able. The experience of most of the big 
cities shows that it is a problem for the 
municipality itself 

Imagine 32,000 motor boats crowded 
into one of the most densely populated 
areas in the world and a picture is ob- 
tained of the puzzle that confronts New 
York City, the center, by sheer weight of 
numbers, of any small boat discussion 
Several yacht clubs house a few boats. 
‘The rest are docked as best they may be. 
A harbor built across the Hudson River 
at Englewood, N. J., by the Palisade 


pee] 


[Above are shown, a lef, an approved method of mooring small oats in tidewater, and, at right, a dia- 


dram ofthe "boat well” harbor oe Det 


"The bottom picture Mustrates the confusion ast 


ongestion at atypical city yacht clu Landing. in most places Uhe only refuge foe small water aft 


Interstate Park Commission, was im- 
mediately filled to capacity and now has a 
iting list of one hundred boats, ‘The 
jonal Association of Engine and Boat 
Manufacturers, which has made a survey 
of harbor. facilities all over the country, 
estimates’ that, if New York. provided 
sufficient mooring space its motor boat 
population would jump at once to 100,000. 
ywners could easily commute to the 
city, as afew now do, and park the 
boats in slips during the'day. ‘The eraft 
would be easily accessible to city dwellers 
for evening, afternoon, 
and week-end eruising, in: 
tead of being anchored 
miles from the city. 
Already New ‘York is 
awakening to this need. 
Money has been appro: 
priated by the city to build 
two small yacht basins in 
‘connection with an exten 
sion and improvemen 
Rivenide Pak, 4, mune 
ipal park fronting the Hud 
son River. According to 
Park Commissioner 
Walter R. Herrick, the 
Park Department is ready to proces! 
immediately with their construction as 
soon as a railroad with tracks in the park 
area completes its announced project 
‘of covering them. 


f 


EANWHILE the National Associa 

tion of Engine and Boat Manufac 
turers 2 much more exten 
plan—to line the water front from this 
park northwand, for six miles, with a 
series of docks’ for small water craft 
‘These would accommodate hundreds of 
boats through the use of ‘'T-head ” piers 
so called because of their branching 
ends-on the water side. They would be 
built on concrete or metal-covered piles 
which would allow a free flow of water 
beneath the docks, avoiding accumula- 
tion of silt and sand. ‘The river front 
adjoining the docks ‘would become a 
promenade. (Continued on page 160 
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I've Seen a Lot of Flying 
in Twenty Years 


Veteran Pilot Recalls 
Dare-Devils and Their 


Flights ls of th By 
apes When ASSEN 
Flew JORDANOFI 
11S neaey twenty yeast he i 
pit: While havebcen tra gle wee? A asdaes 
fen ee gee 
t t The 
the Frenchman Louis Paulhan. In 1909, 
okie gear ta Paulin wen oeraing ten Golltra & weet 
ect beoplow fn 1910. themecives,. Thay. “cut gress” a few an factory mechant. In 1910) he made 
Valowel clippings old ofatrom-country Umea Then they hopped sft—for better S100,000 "Tying. his Farman in crou 
fight of 10aiailes “lectrtying Earope’s or for worse: AN idee of bow Sedgiings country racta, He was small, with quick 


of Hi 


ry Farman landing after 


ight were instructed can be obtained by read- birdlike movements, When excited he 


in the air amid “hysterical ap- ing between the lines of this news item, would rattle out words with the speed of 
plause.”” Only twenty years have passed dated April, 1910: *'Mourmelon, France. a machine gun. 
since those items were news, ‘The daily Van Der Horn, the old Belgian profes. — Exactly opposite in appearance and 


press now calmly. tells of sional bicycle racer, has temperament was Hubert Latham, pic 

1d Bellonte winging heen a teacher at the Far. turesqe pilot of the wide-winged Antoin- 
from Paris to Mongolia in a ‘ette monoplanes. He was a 
single hop; of the St. Louis tall, “morose man of few 
Robin circling tirelessly fo words. Doctors told him he 
seventeen days; of eight mil: was dying of consumption, 
lion miles being covered by He turned to aviation to get 
the planes of the American air the biggest possible thrill 
mail in asingle year, out of his remaining years, 


When Farman brought Latham took chances no 
his biplane to America for an other flyer dared to take. 
exhibition, a little more than He didn’t care. He boasted 


twenty years ago, it had to be 
entered as a’ “theatrical 
effect.” ‘There was no head. 
ing on the duty list to cover 
it. Last year, our aircrait 
exports amounted to three 
and a half million dollars. In 
1910, pilots were still 
classed as “madmen.” They 
wore their caps backward. 
And they learned to fy in 
planes that shouldn't have 
flown. 

Students largeiy 


‘of kicking fate in the shins. 
And he escaped uninjured in 
every crash. When death 
overtook him, it was far 
irom a flying field. Just be- 
fore the war, he was killed 
by a maddened water buffalo 
while on a hunting trip in the 
heart of Africa. He passed 
out, as he had wished, in a 
moment of adventure, 
In those early days, every 
Blanche Scott, ove of the frst giel yers, is shown here in an early Curtiss Plane had its own system of 
ined —_plane, realy to take off. Note the shoulder yoke for balancing the wing control. The Antoinette had 
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two vertical wheels, one on each side of 
the skifllike body. "The right wheel op- 
erated the elevator. The left warped the 
wings. A foot bar governed the rudder. 
The Wright machine had two upright 
‘wooden levers. ‘The right one warped the 
wings and steered to right or left. The 
other controlled the elevator. In my 
first plane, a Bleriot, I steered to the 
right or left with a foot bar on the cockpit 
floor and warped the wings and pointed 
the nose up or down with a small wheel, 
like that on a bobsled, located between 
my knees. My Farman was steered with 
a foot bar, and the elevator and ailerons 
were operated through a single lever at 
the right of the pilot’s seat, In the Voisin, 
1 wheel took the place of this lever. 

Nowadays, two. types of controls 
predominate. Both move, the rudder 
with a foot bar. ‘The “stick” control has 
a vertical bar located between the pilot's 
knees. It operates the elevator and the 
ailerons, ‘The “Dep” control, used on 
large ships, has a wheel at the top of the 
stick. ‘This wheel is turned to move the 
ailerons and is pulled back oF pushed 
‘ahead to point the plane up or down, 

Instead of “riding the ship through,” 
leaning with it as it banks and twists 
through the sky, as pilots now do, the 
‘early airmen leaned aay from the lower 
wing unconsciously, as passengers do on 
their first flight. This habit produced 
the Curtiss shoulder yoke and Santos- 
Dumont’s curious shirt. 


GANTOS-DUMONT, a tiny hundred. 
und Brazilian, made the first, heav- 
fer-than-air fight in Europe, In 1906, he 
hopped actoss a field on the outskirts of 
Paris ina cellular, box-kite biplane. Later, 
hhe built a butterfiylike midget machine of 
bamboo and silk. Its wing spread was 
‘nly sixteen feet, “He balanced the tricky 
little craft by ‘attaching the warping 
wires to a metal piece sewed to the back 
of his shirt. When a gust tipped the 
craft, he unconsciously leaned aveay from 
the lower wing and the action righted the 
machine. ‘The Curtiss shoulder yoke 
was a similar arrangement. A metal 
bracket fitted around the flyer’s 
shoulders and operated the ailerons. 
Tt was used on these planes until the 
war, 

Many of the early machines, like 
the Farman and the Hanriot planes, 
had skidlike sleigh runners that ex- 
tended from under the nose halfway 
back to the tail, ‘Three times I have 
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Ts 1910, the Antoinette and Hantiot, dragoa-ty 


‘ype 
tlling the work with amazement while reckless aetonaut 


seen the wheels fall completely off such 
Each time, the pilot cut the switch 
sat down on the grass, sliding to a 
stop without damage. 
ce the landing gear, skids and all 
fell off a Farman T was flying. I hi 
started off with a tank full of bad gas, a 
familiar occurrence in those days. The 
mechanics held the tail until the engine 
was racing. I raised my hand. They let 
g0 and the plane dashed off in a cloud of 


[At the top: Wilbur Wright's frst idea of am amphibian is shown. Note the canoe slung beoeath the 


Tn circle: A close-up of a Farman, showing the labler that stock 


Front of the wings, on 


‘which the dyer sat, elow: Sandos-Dumont's bor kite plane which he wed in the st dght in Europe 


ans shown i the photograph abore, were 
roe ta ecient Pace, 


dust. The motor wasn’t delivering full 
Bower, The ship reached bumpy ground 
at the end of the runway before it got up, 
flying speed. Just as it lifted clear, the 
Tanding gear went to peces and dropped 
off. Fortunately, the 

moving bus and had lots of wing spread, 
When I cut the switch it pancaked into 
the weeds and I wasn't scratched, 

‘A few weeks ago, I remembered those 
flimsy landing gears when I came down 

for the roughest land 
ing Lever made, I was 
ferrying a big twin- 
motored ship to Phil- 
adelphia, Tt was xero 
weather, Over broken 
country in New Jersey, 
ice formed in one of the 
carburetors. The mo 
tor cut out. I swung, 
into the wind in a one- 
gun tum and decided 
to land, The best 
field below was covered 
with dried weeds, 
set the big ship down 
carefully with the nose 
high, as T couldn't see 
eds. Crash! _Bumpedy-bump-bumpt 
weeds. Crash! Bumpedy-bump-bump! 
T thought the wings would shake off. I 
had landed crosswise to the frowen ries 
of a potato patch. A landing like that 
have made kindling of the old 
Farman, Voisin, and Bletiot ships I 
used to fly. Yet, when mechanics made a 
careful examination, they found that 
modem plane not even strained. 

‘The first multi-motored plane T flew 
was a Farman “Goliath.” Tt had a pair 
of 300-horsepower Clerget engines, Pilot- 
ing it was a constant strain. If one motor 
cut out unexpectedly, the other would 
pill the ship into a spin unless the pilot 
acted on the jump. ‘In a modern twin- 
engine craft, we make one-gun turns 
regularly, throttling down one engine and 
letting the other pull the plane around. 
And motors don’t cut out now as they did 
‘a dozen years ago. 

‘Then, more hours were spent on the 
‘ground tinkering with a motor than in the 
air flying with it. In pusher planes, the 
engines were placed just back of the 
pilot’s seat. If he crashed or nosed over, 
the mass of steel crushed him or boiling 
water from the radiator scalded him. 
‘This position of the engine in early 
biplanes accounted for many fatalities. 
Because they (Co 146) 
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“Do You Know Your English? 


Here is your chance to test 
your ability to express 
yourself correctly. On 
the choice of the 
right word may 
depend your 
future 


YOUNG man once wrote a letter 

of fifteen lines to a famous cok 

Tege: president asking him to help 

him ‘get a'job. ‘That letter is today. hang- 

ing in a fine frame above this president's 

desk, and he has often. said It was the 

finest piece of business English he hed 
ever seen. The boy got the job 

our own future may depend on your 

ability to express yourself in good, clear 

language, And language is something you 


can learn; it ix not a gift from heaven, 


im Sing Sing. man 
‘old with, 


little or no_ schooling 
‘Their tapid improvement in the use of 
language in both writing and speaking is 
amazing. 

Here is a test by which you can tell 


your own language ability. "It was de- 
‘ised by Dr. Richard D. Allen, assistant 
superintendent of the Providence, Rhode 
Island, schools. You are allowed just 
fifteen’ minutes to go. through the test, 
which consists of thirty-six sentences, 
exch containing alternatives in the choice 
of words, the wrong word to be crossed 
fut in every instance. ‘The correct an 


swers will be found on page 144. Do 
not look at the answers until you have 
completed the test. Then you can score 


yourself by reference to the following: 


Less than 12 failures, grade A 
Between 13 and 17 failures, grade B 
Between 18 and 23 failures, grade C 
More than 23 failures, grade D 


Allen finds that the average petson 
ivho is still in schoot gets about the fol- 
lowing number of sentences correct: 
Age No. Correct Age No. Correct 
2 is 16 p 

13 a %6 

4 0 48 Pu 

13 22 Worover 31 

Dr, Allen says that it often takes six 


months of schooling for the pupil to raise 
his score more than one or two sentences. 
‘The average eighth grade child gets about 
17 corrects frat year hich schoo (aint 
le), 20; second year, 23; third year, 
35: fourth year, 27; averige college fresh 
min, 29; average sophomore 32. He finds 
that the average American adult probably 
is not far from the eighth to ninth grade 
pupil in language usage. If you do better 
than this, you are probably above the 
average grown person in. “America, in 
ammar and language. You can greatly 
{prove your sore by reading and study 


& 


6. 


7. Every pupil gM, to remember that this is "Ri" school, 


. John and his father pave decided that twelve dollars gre too much to pay 


. Everyone was there except hee and ine 


} As there s no doubt of i’ being im 
. Every book and paper "yas found in 


You are to correct the errors in the following sentences by crossing 
out the incorrect words. Allow fifteen minutes. Do not guess, 
Leave those you cannot do. ‘The correct answers appear on page 144, 


Mey has oa the aps and as i is rther oe 


Bag me ihe small picture first and then °UD# the large ones to Miss Blank, 


Tt must nave been very late when the boys “iig° their work. 
To two. 00 
Fre men were © many &% do the work. 

t00 


Four pies were to be divided MENG" six boys, and as a result, a fight began 


AMOK, two friends 


Di 


you see QE, and 28 in sailor suite? 


ibe sid we Be — prevelly 


SH the eh pene Foor mothe aad NS the book on the table. 


Berto a alto do RY won Sa 


dia 8 a et Seen ery 


- He gaein's know who's to ftware the present. 


1. You wore never one iy complain that the news we received ‘Yay. unfavorable. 


TR} time the dog had {8 


bath. 
‘The jury YY returned gir verdict 
Ph 


Jobn 


031 get a book for school work? 


the game "K° I do, and you shall not fail sit 


mask if you Styne go to the library 


‘The pair of scissors J not in fe place. 


The graduating class "fay just held qhele exercises 


As the men i% in wait for the enemy, they saw three battleships W4!M® at an. 


‘hor in the harbor. 
He put his hands 42%, 


te he pockets and - 


Tam the ‘ae of the two. 


Please "2 the papers oa may desk remain as they are, for Thave 1 them fa a 
cxrtaln onder. 


Mary £28 go with us, SAY she not? 


Each af the boys MPS to have "A" work accepted 


. Did the teacher look very MY at the pupils when they did oo 22%, in the 


‘examination? 


Tike to help those pitty Llove and wht I know love me, 


numbers 


Measles ‘mamer many children among teat victims, 


“te 
I believe pita and fier to be honest. 
Ma 


's money was stolen fom her, which was different frum losing i 


Neither John sor Frank "Et falteg, on the examioations becatse histor) and 
geography te easy for them. 

Nititee any child can learn to swim eit’ and lmost all young people enjoy this 
Sport, 


I knew the visitors to be gem a8 we invited all tin” we thought would come. 
him 


you rely on 2 being ters als 
tel mace. 


1a see that John studies in the future, and I believe that he “MAY regret this 
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News, pictures, and brief bits about unusual people, places, and things 
from all parts of the world are shown on this and the following pages 


WINGED BOAT TO TRY 
TO CROSS OCEAN 


A. sprep boat that _ may 
challenge aireraft in the offering 
fof swift and safe ocean trans- 
portation has been in process of 
construction at Quincy, Mass. 
It is announced ‘that the odd 
craft will attempt a trans 
atlantic voyage when completed. 
Powerful struts, banked against 
‘each side of the hull, support a 
monoplane wing structure forty 
eight feet wide. Two twelve- 
eylinder Liberty motors will 
propel the extraondinary ship at 
‘speed of ninety miles an hour. 
The motors are to be placed 
along the top of the wing struc- 
ture, as on a giant Dornier flying 
boat 

Forty feet long, with « wide 
hull allowing room for a spacious 
cabin, the boat will be able to 
carry’ thirty-two passengers, Its 


Hall of new speed haat ready 
for aepline wings and motors 


It is 
said that the craft's movement will be 


gasoline capacity: is, 1,100 gallons. 


«like that of a flying fish, skimming from 
wave to wave. ‘The aim of the new ocean 
speed boat is to achieve the highest 

eed possible without incurring needless 
langer. If the venture is a success, large 
ships of the same general design might be 
constructed for passenger service across 
the Atlantic. For the present, a speedy 
‘mail service might be started 


LONGEST AIR MAIL TRIP 


Axgivat in New York of the first air 
mail from Montevideo, Uruguay, South 
America, marked the completion of the 
longest air mail haul in aviation history. 
‘The 8,000-mile journey was from Monte- 


video across the lofty peaks of the Andes 
Mountains to Santiago, Chile, thence up 
the west coast of South America, and to 
New York via Panama, Canal Zone, and 
Miami, Florida. 


NEW ITALIAN STEAMER 
MAY BEAT BREMEN 


Bearixc the recont of the Bremen, 
fastest ocean liner afloat, is the aim of 
steamer now being built at a shipyard in 
Genoa, Italy. The new vessel, with a 
47,000-ton displacement, is expected to 
run from Cadiz, on the west coast of 
Spain, to New York, 3,151 nautical miles, 
in four and a half days. On her record 
trip last summer, the Bremen traveled 
3,100 nautical miles in four days, seven- 
teen hours, and forty-two minutes. 


Mounting four-blade propeller 
fn one of the two Liberty metas 
See inthe wings a the eral 


BIRDS FORETELL SPRING 
BETTER THAN MEN 


AS THOUGH they possessed 
some mysterious knowledge of 
the exact date of spring’s arrival 
in their northern home, migra- 
tory birds return to. England 
from southern Europeand north- 
em Africa just in time for the 
opening of the flowers, This 
curious fact has been observed 
by British workers in phenology, 
the science which each year re- 
tonds the fist and last dates for 
such operations of Nature as the 
falling of leaves in autumn, the 
first appearance of buds on 
plants, the first opening of flow- 
ers, and the semiannual depar- 
ture and return of birds of 
passage. 

‘The time when these phenom 
‘ena occur varies slightly’ from 
year to year, probably on ac- 
count of differences in weather 
conditions. Observers at 467 
English phenological stations, 
according to a report recently. 
published by the Royal Mete- 
‘orological Society, have noted 
that whether the spring be 
fr late, the return of the bi 
from their winter homes coi 
cides. almost exactly with the 
‘opening of the flowers. Phenol- 
‘ogists believe that some hitherto 
undiscovered world-wide weather influ- 
nice acts as the “signal” for both the 
beginning of plant growth and migratory 
bird travel 


ANCIENT SWAMP VILLAGE 
FOUND IN SWEDEN 


Axctext ruins, perhaps dating back to 
the Stone Age, have been uncovered in 
the swamps of Dag in Ostergothland, a 
central province of Sweden, which have 
been the scene of interesting excavations 
since 1919. The diggings were supervised 
by. Dr. Otto Froedin, Stockholm archeol- 


cist, and financed by the Swedish gov- 
emment. A primitive swamp village has 
been brought to light, built on the marshes 
and surrounded by'a stockade like an 
early American Indian vill ‘The 
of so undesirable a site for a lange 
settlement scems strange, although, Dr. 
Froedin says, it was doubtless an ‘ideal 
refuge from invasion. 

Flat stones laid throughout a large part 
of the settlement give evidence of exten- 
ive nad construction, The bouts vere 

joored with heavy logs. Fireplaces cov- 

ered with ash, coal, and charred. bones 
have been unearthed, as well as imple- 
ments of stone and horn, 


a 
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“NIGHTMARE” ANIMAL DOTES ON EGGS 


‘This staring-eyed creature, the Madagascar aye-aye, is a distant cousin of the 


monkeys. ‘The nut and esi show how it digs in 


Wert claws. that, call up childhood 


memories of witches’ talons; a ghoulish, 
sharp-pointed face surmounted by naked 
cats; large, staring eyes; and an unkempt, 


ned its appellation of a living night 
ware. ‘The creature is about the size of 
large domestic cat 

“In the wilds of Madagascar, where 

. Webb captured the pair he recently 

ave to the London Zoological Gardes 
the aye-aye has to fend for itself, and it 
finds the pursuit of food an excellent oc- 
‘cupation, For this itis endowed with an 
extra long “‘middle finger” which it can 
thrust almost anywhere and move with 
lightning speed. ‘Though the aye-ay 

is to scoop honey from the combs of 
wild bees or gather grubs from bits of 
ig timber, stolen eggs are its long 
suit. First it breaks a hole in the shell, 
then up and down goes the long claw, 
scooping out the meat of the egg and 
carrying it to the ayeaye's mouth, wit 
such precision, it is said, that no morsel 
ever falls to the ground. 


CHALK LINE FOR AUTOS 


Avrontonte wheels will run in grooves 
in a unique roadway under construction 
across Queensborough Bridge, in New 
York City. The grooves, about two 
finches: deep, are a new experiment in 
keeping cars in line. The entire roadway 
is twenty-six feet wide and accommodates 
three lanes of traflic, with grooves in each. 
Low side walls, about twelve inches high, 
will also separate the traffic lanes. The 
new highway becomes possible with the 
removal of rapid transit rails from the 
upper deck of the bridge. ‘The grooved 
roadway will be 10,300 feet long, one of 
New York's longest traific arteries with- 
‘out grade crossings. The bridge with its 
approaches is over a mile long. More 
{yan 87,000 autos cross t in aday. 


i finger to pet ts foot 


WOMEN STILL BEAT MEN 
IN TESTS OF EMOTION 


‘Tue, ancient doctrine that woman is 
ruled by her passions and man by his 
reason seems to find fresh support in 
new study of sex differences conducted a 
Stanford University in California by 
Prof. Lewis M. Terman and Dr. Catherine 
, Miles. ‘The evidence, based upon the 
statements of students themselves in an- 
sswer to questions, indicated that women 
strike more intensely than men on 
the whole scale of emotions—anger, 
pity, fear, or disgust. 

The most marked distinction be- 
tween sexes was exhibited in the 
realm of disgust. Here only one 
man out of four showed anything 
like the aversion which the average 
woman showed in_ response to 
certain situations. Contrarily, the 
‘emotions of pity and fear were about 
equally manifested by both males 
and females. 

However, the most satisfactory in: 
dication of ‘the tests as a whole, th 
perimenters reported, was that ol: 
more. intelligent, and better educate 
individuals, irregardless of their sex, 

a verging away from extreme emotional 
conditions of any sort. 


$20,000,000,000 IN GOLD 
MINED IN 400 YEARS 
A “nuttios cone” only 38.5 feet hig! 


wide, and long would result 
mined in the world since 


While this amount seems surprisingly 
small when depicted in this manner, four 
miles of street thirty feet wide could be 
paved with a one-inch thickness of the 
precious metal, it has been estimated. 
The hypothetical block of gold would 
weigh about 65,000,000 pounds, or more 
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than a billion ounces, and its value, at the 
current price of twenty dollars an'ounce, 
would be somewhere in the neighborhood 
of twenty billion dollars. 

According to the United States Bureau 
of Mines, more than half of the gold in 
existence’ today has been mined since 
1900, ‘This is due partly to the fact that 
the rich gold mines near the Klondil 

+r in Yukon territory were discovered 
just before the turn of the century and 
have been developed since that time, 
‘Their yield in 1926 alone was estimated to 
bbe more than $879,000, 


PLANT POSES AS SNAKE. 
TO TRAP LIVE FOOD 


Nor with the glitter of its eyes, for it 
has none, but by the glistening’ of 
highly colored leaves, the darlingt 
a unique carnivorous pitcher plant native 
to California, imitates the hooded cobra, 
which it somewhat resembles, in luring 
its unsuspecting victims to their doom ine 
side its “stomach. 

‘The plant, named after William Dar- 
lington, American botanist, consists of a 
cluster of hollow leaves, each shaped like 

ed candlestick and rising straight 
ight of one or two feet, At the 
, where it is brondest, ‘the leat 
arches over to form a cobralike hood 
from which hangs a blade like the tail of 
8 goldfish, protecting the mouth of the 
pitcher. 
phe insects that are attracted by the 
bright colors of the leaf find their way 
into this mouth and are guided to the 
bottom of the pitcher by downward-point- 
ing hairs on its sides. Once down, there is 
no escape, for the hairs that formerly 
acted as guides have now turned jailers 
and bar the exit. 


In. ther unique 
prisonthevietims 

ry form a putrely- 
ing mess, and the 
products of their 
decomposition 
are said to bea 


sorbed by the leat 
of the plant at 


Having no pride, the datingtonia, imitates 
the cobra in getting the inseets which it eats, 
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‘This Arm Won't Burn. Machines that seem alive each into the 
france, drag out the ingots of stel, and pass them to Ue rling ml 


Danger Lurks in Liquid Steel, Enomoto whiter 
metals which oor, 


(apping of furnace one of 
he whole process of the manulacture of ‘tee 


Aceentally Lite Engine. A can inthe Peanyrana Not Much of a Rocket. 1 dono ie lenge dest? 
toda pasine engine by mistake and wrecked reat gramldadiy of all lomotice repre. 


in of the fice bait hy Stephenson tr 1833. It's now to the Ford 
Meum, Detroit "The eriginl isn the Science ‘Meseum fa. Lone 
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The more steam 
ng a tran,” Ele 
AC right: Commpletin 


Iw testing various methods of 
g steam in the boiler of 

comotive which he 
pleted recently, E. B, Stack, of 
Monroe, N, C., found that elec 
tricity would serve to produce the 
necessary heat. Instead of employ- 
ing an alcohol burner, or burning coal under 
forced draft, two methods long and suc- 
cessfully used by other model makers, 
Stack fitted three 600-watt electric heat- 
ing units directly in the boiler in contact 
‘with the water 

Cleanliness and freedom from fire risk 
are the principal advantages of this 
novel steam-generating system. 


HIGHEST BRIDGE TO SPAN 
THE ROYAL GORGE 


Mone. than twice as high as any other 
bridge, the loftiest in the world is soon to 
hoe under construction across the Royal 
Gorge of the Arkansas River, near Canon 
City, Colo. If a stone were to be thrown 
from this structure it would travel more 
than a fifth of a mile before it struck 
the river, since its greatest height will be 
1,053 feet. At present the world’s 

bridge is, the one at Lee's 

rand Canyon, 464 feet 


WIRELESS PLAN PROPOSED 
EARLY 60 YEARS AGO 


RaDt0, like many other inventions, 
several fathers. It was not the practical 
triumph of Marconi alone that started it 
con its eagle fight, but the discovery of 
the electromagnetic law by Maxwell, the 
birth of Hertzian waves, and the dreams 
of obscure scientists grasping at stravs of 
the ultimate truth. Among the latter was 
aan idea embodied in a remarkable “wire- 
less” bill proposed to Congress in 1872, 
twenty-five years before the first success: 
ful experiments of Marconi. This bill, 
now buried in the dusty files of the Con 
gressional Record, proposed the formation 
of the Loomis Aerial Telegraph Company 
to exploit the theories of Dr. Mahlon 
Loomis, of Washington, D. C., whose 
principles bore a startling resemblance to 
those upon which modern radio is based. 

“The theory,” read the Loomis manu: 
script, “assumes that the earth itself, the 
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ELECTRICITY RUNS MODEL STEAM 
LOCOMOTIVE 


atmosphere surrounding it, and the infi- 
nite depths of space encompassing this 
aerial world contain a succession 
centric circles or planes of lect. 
ly 


‘Those nearest the earth are perpetual 
disturbed by oceanic currents. . . etc 
Above these, pierced by the tops of lof- 
tiest mountains... . are vast surrounding 
teas of undisturbed electricity, which may 
be affected by any interpenetrating gal- 
vanic force from beneath, causing eec- 
trical vibrations or waves to pass from 
that point within such electric plane 
‘around the world . 

Thus did one dreamer anti 
great day of the loudspeaker. 


ipate the 


WOMEN DRIVERS EXPECT 
‘TOO MUCH COURTESY? 


Avro driving and chivalry should have 
litde in common, according to Dr. E. B. 
Turner, of the Medico-Legal Society of 
London. who blames the feminine sense 
of traditional courtesy for the accidents 
which most women incur on the streets 
find highways. When a woman driver ar 
rives at a corner, she usually unconscious 
ly looks for the same sort of treatment 
from a man who may be crossing there 
that she would expect at a dance or a con- 
cert. This is a fatal mistake, says Doctor 
‘Tumer. Too many women drivers expect 
every one and everything to get out of 
their way, Otherwise, the doctor states, 
women drivers are among the best on the 
roads, making good use of their inherited 
‘Quickness of perception and movement in 
avoiding diticulties, 


FIND TOMB OF ANCIENT 
SCYTHIAN CHIEFTAIN 


Neax the Mongolian border of Siberia, 
Professor S. I. Rudenko, of Leningrad, 
has uncovered the massive log tomb of an 
ancient Scythian chieftain, believed bur- 

more than twenty centuries. It re- 
veals that these warlike horsemen of the 
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steppes, known to have defeated the 
picked troops of the great Persian king, 
Darius, in $12 n. c., had attained a hi 
state of culture in’ Central Asia before 
they migrated to the westward and came 
in contact with Greek and Persian civili- 


chamber 
‘had been looted, but the Russian scientist 
recovered bits of woven goods and a num- 
ber of household objects. In another com- 
partment were ten carcasses of the 
fayorite horses of the chieftain, slain, 
evidently, to carry their master into the 
next world. They’ had been permanently 
preserved in the frozen soil. 

Two of the mounts wore elaborate 
hheadmasks of skin and felt, ornamented 
with gold. Saddies and bridles, although 
‘of crude construction, were richly dé 
rated with gold and carvings. ‘The fig- 
lures represented reindeer, 
animals, birds, and human being 
ten horses are being transported to 
Leningrad for examination by laboratory 
experts. 

‘The tomb site is not far from the Gobi 
Desert, where the 1928 American Museum 
of Natural History Expedition, headed by 
Roy Chapman Andrews, uncovered re- 
mains of prehistoric "dune dwellers.” 


COLLECTING RARE WOODS 
HIS HOBBY AT 75 


At seventy-five a man is just, young 
enough to take up a new hobby, judging 
from the experience of George F. Dyar, 
of Waltham, Mass., who has assembled 
what is said’ to be one of the most com- 
plete collections of woods and products 
from the trees of the world. In his home, 
Dyar claims to have more than 6,000 
specimens, representing some 3,300 trees 
from all parts of the world, and inchuding 
rare trees that are almost ‘extinct, 

‘The collector took up his hobby at 
the age of seventy-five when a long and 
almost fatal illness left him an invalid. 
Just as remarkable as the extent of the 
‘collection is the fact that Dyar's health 
has so improved because of his absorbing 
interest in his hobby that doctors who 
despaired of hislife five years ago now see 
no reason why he should not reach 100, 


George F. Dyat, TSyear-l calletor of woods, 
Sith a few cf his more than 6000 specimens! 
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Aqua-Skiing 


Adds Thrills to 
Sea Sport 


pr Taming eating aod 9 
this sea of flame, a caving’ oe-year-ad 
toy dashes on hi wilt yng aqua. 


Aquacshis are as evil-minded a 
iunchow and n'a loud of foam 


Wl he it he a 
Saag the sce 


eo ors balege 
fe But Rit oe miss, it 
eal test of archery 


Aquaplane jousting on the wie-open sea 
{n‘fure to mean a sudden bath for some 
body ul aa 


With ki that i smal aquaplane on each fot, daredevil age the sx ant 
ier ta Jat hare Sersirg te pene ae fa coe ot 


ski ugh one 
jumping comes sis docs ia Unt ovet the water bug goss Setar Ue 
then be bhs the waters ‘Thee Wes “rie hen’ Boye” ee take 8 dep ave a 


all wet" Hot he claims its great sport, 
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TOWERS PEEK THROUGH SEA OF FOG 


fog. Un Graal Central sone at left Uhe Chrysler Building rises 
the distance ithe dowatown financial section 


A craak day, with brilliant sunshine 
gilding dome and spire, is not always ex- 
sential to, bring out the high points of a 
reat city’s skyline. Aday of fog and mist 
may sometimes do the trick even better. 
‘This was demonstrated recently by an 
aerial photographer who took this ran- 


dom shot of New York City, blanketed 
in thick fog. The unusual success of his 
picture, revealing the tremendous mass 
effects of Manbattan’s labyrinth of tower- 
ing buildings, shows how a. snapshot 
may frequently produce striking results 
unlooked for in this type of photo. 


ROMAN GODS FOUND IN 
OLD GERMAN WALL 


New and anespectd tremare tamed 
up by the spades of archeologists is the 
‘lscovery”of ruined foundation ‘wall 
made entirely of sculptured Roman stones 
hear the Rhine country town of Alzey 
in Germany. Dr. Friedrich Behn, cura~ 
tor of monuments at Maing, tells the story 
‘of the remarkable wall in a recent edi- 
tion of a German scientific periodical. 
‘The explorers, on the track of the remains 
of an. early church, came upon the 
crumbled ruins of a’ building far older 
than the one they sought, a curious 
structure about sixteen yards square, 
‘of which litle remained but the founda- 
tons themselves. ‘These were “com: 
posed largely of the sculptured frag- 
Trents of ancient pagan shrines and tem- 
ples, including nine altars twenty-five 
Pi 


sections of pillars, four inscribed stones, 
six broken statues and reliefs, and six 
blocks with images of gods on all four 
sides. ‘The presence of so much valuable 
stonework thrown into the bulwarks of a 
building ia such haphazard fashion sug- 
gests that the builders were hostile to 
the old Roman gods, and demonstrated 
their contempt for them in this way. 


GOVERNMENT COMES TO 
ANTELOPE’S RESCUE 


‘Tur antelope, diminishing rapidly in 
the West up to a few years ago, is now 
coming back. This graceful and fleet- 
footed animal once roamed the American 
plains in herds numbering a million, but 


4 census of a decade or so ago dis- 
closed less than 5,000 of them left. Pio- 
neers had tracked them down, but with 
the advent of the automobile, more 
relentless hunters had pursued’ them; 
and in late years even. airplanes had 
joined the search to kill. But the Gov- 
ernment took up the little prong-horned 
animal's defense. Efforts were made to 
“plant” the antelope in likely ranges 
whence they had vanished, as on the floor 
of the Grand Canyon, ‘and hay was 
provided for them when the snow lay 
deep. ‘The results were encouraging, 
In 1927 there were about 7,000 accounted 
for; in 1928 the estimate was 7,700; in 
1929 it was 8,500, 

Other familiar North American ani 
mals in need of rescue were included in 
the revival campaign. The bison, the elk 
of Yellowstone, the great moose—all are 
on the up grade of reproduction. Today 
probably ten times as many deer range 
the Northeast as a quarter of a century 
agp, To restore the old abundance of 

life requires public support of the 
Government's efforts. 


ONLY FOUR ANIMALS 
OUTLIVE MAN 
Geweratty believed to reach the fabu- 
lous age of $00 years the whale never 
ves beyond forty. ‘The longest authen- 
tic recont for the elephant, supposed to 
live to the century mark, is seventy years. 
‘The fact that these great animals do 
not outlive man has been established by 
Professor A. D. Peacock, of University 
College, Dundee, Scotland, who recently 
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completed an exhaustive study of the 
subject. He found that there are only 
four creatures whose ages regularly 

ceed those of human beings. They 
the giant tortoise, which reaches the ri 
old age of 130 years and may live to 

the German carp, whose life span is also 
a century and a half; the white-headed 
vulture, one specimen of which holds the 
118-year record; and the eagle, which 


parrot, the crow, the raven, ai 
elder duck of the Arctic regions, 

Here are the maximum ages attained 
by some domestic animals and fowl, as 
well as wild animals, according to P: 
fessor Peacock’s tabulation: 

Dog, thirty-five years; horse, forty ;co 
twenty-tive; cat, forty; hen, thirt 
goose fifty-seven; lion and tier, twent 


Salmon and sharks may live to be 100, 
els to be sixty; one toad is known to 
have reached the age of thirty-six, and 
an alligator that of forty. ‘The shortest 
lives are among the insects, ‘The winged 
male ofa species called Stylopt my live 
‘only from one to three hours.” The house 
fly lives about thirty-four days; on the 
other hand, ant queens have reached 
the age of thirteen years. A fire beetle 
holds the insect record, having been 
found alive in a. plece of wood ft must 
have entered thirty-seven years before. 


RUSSIAN EX-GENERAL 
NOW MENDS RADIOS 

Muxixo balky radio sets behave it 
now the peaceful occupation of a former 
major general in the Imperial Russian 
Cavalry, George C. Oustimovich. ‘The 
excitement and clamor of leading the 
Cear’s horsemen in the days before the 
war have been supplanted by the quiet 
of a small radio repair shop in 
York City. 

When Oustimovich arrived in Amer- 
ica, after the Russian Revolution, he put 
his’ knowledge of radio to practical use 
and opened up a little shop where, in- 
stead of a flashing saber, he now wie 
‘harmless pliers and screw driver, adju 
ing and testing the rebellious inst 
‘ments brought to him for repair. 
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New Household Devices 


Appliances, Machines, and Utensils 
abor and Add 


Invented to Save L: 
to the Comfort of the Home 
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wath 
Inthe cover Ioan “npaller™ 
‘which ‘wibrates 120" thmes. 
ioute, having the effect of 
‘altating the water an ud 


Dishes are let key to be chipped 
‘en we i er he 
ft compositions nat 
fart to daa a lt ha 
rope ‘on it, yeti 

totmake a ervienble bas 


the Fight temperature, then shuts 
‘off automatically. Xt. the samme 
Hine a Mena Tight ashes to 
Hnicate Chat the mite is ready, 


inutive howehold jack 
Shown at the Fight i han for 
‘sh paron liting «Bea 

Bove to replace & lee, ot 

ing ove corner of piece of 
ftnitere Tt sturdy, aod x 
exis a, push of 00° pounds 


Nolifting is required to damp this outdoor incinerator. 
‘Mounted on a stand, a turn ofa handle swings it ard 
dope isthe and ede into «pail for spe 


While 'the contents are burning. the handle Shits 
them’ about, thereby aiding complete combastion. 
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What Is the Lesson of Air Crashes? 


ITHIN the last few months a succession of air trage- 
dies has shocked America. Worst of all, they have 
‘occurred on established, scheduled air lines, The 
victims have been passengers who rightfully expected 

transportation 

Tt is easy to say, and true, that such accidents aré inex- 

cusable, But the causes should be determined, so that no 

puouble mechencal Tatar, Res of Get, Nobody, though hes 
possible mechanical failure, Acts of i " 
offered the obvious suggestion that the pilots may have been 
temperamentally unqualified to fly passenger planes. 

‘pilot must have had a certain number of flying hours, or 
he would not be licensed to carry passengers. But the mere 
possession of license does not mean everything. Suppose a 

mer ait mail pilot becomes a transport pilot, The nervy 
young pilot who fly the mail may not be actually encouraged 
to risk their lives in bad fying weather, but it is no secret that 
they take a certain pride in “getting through.” That pride 
has no place in passenger transport by air—where the decision 
as to whether the plane shall fly is left with the pilot. 
an ai mall pilots privilege to risk Is own le, if he wishes; 
no transport pilot has the right to risk his passengers’ lives. 

‘At present most transport companies require that their pilots 
be young men, It may be that passenger aviation calls for 
older pilots, aviators of balanced judgment. Certainly repeated 
‘emphasis on safety should be made by the operators of pas- 
senger air lines and responsibility for taking the plane in the 
air should not be invested in the pilot alone. Pilots should be 
forbidden to fly in bad weather even if they believe they can 
get through. This is the ordinary practice in Europe, where 
passenger aviation was well established long before it was even 
{tied in the United States. 


Morons at the Wheel 


TT HAT morons can be automobile drivers is no surprise to 

motorists, Not only wil they readily agree with this state- 
ment of Dr. Knight Dunlap, in charge of the National Research 
Council's tests of drivers, but they will go farther and assert, 
from their own experience, that many of the drivers they have 
met on the road are morons—or worse. 

But Dr. Dunlap’s assertion that mental speed and high in- 
telligence do not necessarily make a good motorist is of real 
interest. He insists that the honor college student and the 
‘moron can both be trained to be good drivers, who perform 
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id plenty of it—in handling 
clutch, brake, and gears. Dr. Dunlap approves license tests 
because they compel a driver to learn at least something. 

What this investigator has discovered about accident pre: 
vention through education of the man at the wheel is detailed 
‘on another page of this issue. It is based in part upon a series 
‘of unique psychological tests—the first of theit kind ever at- 
tempted—designed to find out what an auto driver thinks 
about. 


Safe Gliding to Be Safer 


TT HE, United States Department of Commerce announces 
that gliders, like airplanes, are to be licensed by the Gov- 
emument. The machines must meet definite tests of airworthi- 
ness, and in towing-gliders an approved device for releasing 
the cable wil be required. Already, 110 appleations have ben 
received. 

This decision is a wise one. When properly constructed 
sliders are lown under normal conditions, the sport is as safe 
as bicycling. The chief danger in gliding at present is the 
homemade, makeshift machine that is structurally unsound. 
‘The licensing of gliders by the Government, by weeding out 
the unfit machines, will give added emphasis to the safety of 
sliding. It will encourage many to join in this stirring new 
sport of the air, 


More of the Same Still Needed 


NEWS that the House of Representatives has acted to pro- 
vide the United States Patent Office with increased funds 
will be little comfort to the inventor still waiting, after two or 
three years, for his patent. But it should tend to speed up the 
patent machinery, which of ate as creaked dismally 
‘The bill just passed by the House appropriates $3,474,930 
for an increased patent staff and for higher salaries. This will 
provide the Patent Office with 110 more examiners and thirty 
additional clerks. An extra Assistant Commissioner and an- 
other Examiner-in-Chief, to help the Patent Office's Board of 
Appeals catch up with its work, also will be available, 
is is a move in the right direction, as is the Personnel 
Classification Board’s recent action in boosting the grade and 
salary of Principal Examiners. ‘The benelits are twofold. One 
will be to reduce materially: the disgracefully long time often 
required to get a patent. Another will be to make a patent 
‘more valuable, by assuring a higher grade of examiner to pass 
fon the application. It has been common knowledge that a 
United States patent was less authoritative, for instance, than 
‘one granted in Germany. It was merely prima facie evidence, 
when issued by the United States, that the idea was patent” 
able, and was no guarantee that it had never been patented. 


They Are Saying— 
“FPHE crass, selfish, blatant advertising fostered over the 


air by avaricious stations will in time kill public acceptance 
Dr. Lee De Forest, inventor of the audion; 


iquity of man is as great on the American conti- 
nent as in any other terrestrial locality.”—P. E, Cox, archeolo- 
gist, State of Tennessee. 

“‘Man already possesses ten senses, and in a few million 
years his descendants will have developed a lot more.”—Dr. 
Karl G. Miller, professor of psychology, University of Penn- 
sylvania, 

“Excess noise is a contributing cause in street accidents, 
and tends to keep city dwellers constantly keyed up to the 
fighting pitch hirley W. Wynne, health commissioner, 
New York Cit taker ks eSB 

€ average man of today cannot get into a Crusader’s 
suit of armor; he is bigger and taller than his medieval an- 
‘eestor and his shoulders are too broad."—Dr. Joyce Partridge, 
London surgeon. 

“In fifty years, there will be an automobile which will use 
a rotary engine, go sidewise as well as forward and backward, 
and be gearless.” —Roger W. Babson, statistician, 

“A general knowledge of fundamental physical science is 
often more valuable than special training and routine."—Pro- 
fessor Albert Einstein. 
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How Many Tubes Do You Need? 


Number Is Only One Factor in Performance 
of Set— Design of Circuit is Important 


JOUNTING the num- 
her of tubes. ns 
radio edie is no 
way” to. fudge’ is 

+ quality, "it is, im fact, no 

Tore accurate than to judge 
an automobile by the num- 
beret cylinders inthe engine. 
‘There 1s, for example, an 
ight-c cylinder car on the 
market that develops 265 
Romepower Another bas & 
sixteen-cylinder engine that 
tlevelope 150 horsepower. Tn 
a radio set the number of 
tubes used is important, but 
It's not the omy: deciding 
factor 

About the only thing that 
the number of tubes in a set 
actually determines is the 
‘upkeep cost. ‘The more tubes 
aased the more it is going to 
cost for electric current to 
run the set, and the larger 
will be the bill for tube replacement. 

In the early days of battery operated 
radio sets there were but two types of 
vacuum tubes available—the so-called 
“hard” or amplifier tubes used for radio 
or audio amplification and the so-called 
“soft” tubes that were, because of their 
lower vacuum, particularly suited for 
detection. 

As the desirable qualities of a vacuum 
tube became more clearly defined, new 
tubes were developed with specialized 
characteristics, Today there are special 
tubes for radio-frequency amplification, 
as for example the screen grid tube, 

The type 227 A.C. heater tube comes 
nearest beng the present-day a 
Porpove tube, and there tre sever types 
Bf power tubes particularly suited only 
for use in the last audio amplifier stage. 

Before the radio sineer designs a 
receiver, he must decide what char- 
Keri the proposed set is to, have 
‘Then he strives to obtain these with the 
minimum number of tubes. 

Experience has. shown that, under 
modern broadcasting conditions, three 
Or four tuned stages sre necessary to give 
equate selectivity. The senstve 
af tke cecalt must be such that sats 
tory eception ‘can’ be. obtained from 
short antennas in unfavorable localities 


AFTER the signal is amplified at radio 
frequency and at the same time sorted 
out from signals from other stations, it 
must be rectified or detected and then 
amplified at audio frequency. 

In the radio-frequency stages the am- 
plification obtainable from three screen 
rid tubes represents the practical limit. 
‘That amount of amplification will alway 
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reparng alo eer for tet a Ppa Skene Tse ao boston 
‘The se at the left of the picture has fourteen tubes, the her has ight. 


get down to static level, and any ad 
tional radio-frequency am 
‘would, therefore, be useless. Of course, 
it would be possible to design a radio set 
with four, five, or even six screen grid 
tubes, but it wouldn’t be any more useful 
in bringing in distant stations than a set 
using three. Of course, the mere fact 
that a set has three screen grid tubes in 
the radio frequency stages does not guar 
antee that it will give maximum. per 
formance, though it does point to that 
possibility. In the detector stage, only 
‘one tube is necessary, and in the audio 
stages only three can be tsed to any 
practical advantage—one as the first 
audio stage and two of the power type in 
the last or push-pull stage 


THE possible volume on local stations 
with satisfactory tone quality is 
indizated to sore degre by the tubes 
used tha ate amplifier end of se ‘set. 
fa too we-dasgnel receivers the ooo 
Faded ney 

with good tone 


tubes in a push-pull circuit. 
though posh pull amplitcation i 
properly used, will give the finest tone 


Quality, poor’ audio transformers in a 
push-pull circuit will spoil the tone qual- 
Ity just as they will in any other type of 
audio amplifier circuit 

So much for the tubes that actually 
handle the broadcast signals. In electric 
sets made today other tubes also are 
needed; at least one, sometimes two, 
and, in ‘cases, even three. If the 
set is of medium power—that is, one 
using up to two 245 tubes in the last 
audio stage—a single type 280 rectifier 


tube will take care of rectify- 
ig the necessary current for 
the B ci the set. In 
elaborate receivers, two ty 

serrate reves Ime 


to compensate | for 
changes in the electric light 
current voltage at various 
times of the day. 

‘To sum up, the finest re- 
sults can be had from a ci. 
cuit using not more than 
three screen grid tubes, one 
Lae ee one first audio 
amplifiertube,and two power 
tubes. tubes in the 
radio circuit and one recti- 
fier tube gives a total of 
eight tubes as the maximum 
umber that can effectively 
be used. If still greater 
_ volume is desired without 

crease in selectivity or distance getting 
ability, one more rectifying tube may 
be added. 

It is easy to see, therefore, that a set 
advertised as having. ten, ‘twelve, or 
fourteen tubes is not likely to give re- 
sults in proportion to the cost of operat- 
ing it. 

Furthermore, the mere fact that a set 
has the maximum desirable number of 
tubes does not mean that it is going 
give maximum results. The entire ci 
cuit must be carefully worked out in 
‘order to obtain full results from the tubes. 
‘That is why an cight-tube set sometimes 
does not equal other sets which use fewer 
tubes but are better engineered. 

Tt must be clearly understood that tone 
quality and volume on local stations 
depend entirely on the tubes in the audio 
amplifier end of the circuit, and not at 
all on the number or arrangement of the 
sereen grid tubes in the radio-frequency 
circuit. If the purchaser is not interested 
distance and only requires a moderate 
legree of selectivity a simpler circuit will 
satisfy his requirements. 


"TWO, oF at most three, ype 227 tubes 
in the radio-frequency circuit instead 
the, more expensive screen grid tubes 
will give him the necessary degree of 
Selectivity and ‘more than ample sensi 
tiveness. If less volume, but equally good 
tone quality, is required, together with 
maximum sensitiveness and. selectivity, 
two or three screen grid tubes are re” 
quired in the radio-frequency stages, but 
the audio stages may consist of only two 
tubes, one 227 in the first stage and a 
single 171A tube, or preferably two 171A 
tubes, in the second stage. 
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Novel Condenser Capacity Test 


Drop Cord, Socket, and Electric Light Bulbs Reveal 
Condenser Secrets—Hooking Headphones to A.C.Set 


EASURING the capacity 
of a fixed condenser 
quite a. problem to most 
radio fans. Condensers 

sold over the counter are, of course, 

marked with the capacity in micro- 

farads, is therefore, easy enough 
wurchase a condenser of any 
desired capacity. 

"The problem is to determine the 
capacity of condensers after the 
label has become defaced or de- 
tached, or to measure the capacity 
of a condenser in a factory built set 
which in all probability is not 
marked, 

‘A fixed condenser of any eapacity 
placed in a circuit will prevent the 

low of direct current, but alter- 
nating current, will flow through 
the condenser in quantity depend- 
ing on the voltage, the frequency of 
alternation, and the capacity of the 

condenser, These facts provide a 

simple way to test condensers where a 

rough approximation of the condenser 

capacity is all that is required 

in any radio circuit, unless a condenser 
is used in a tuned portion of the circuit, 
the capacity can be varied within wide 
limits. This is true also of the power oF 
filter circuits which supply the B current 

That is why a rough approximation of 
condenser capacity. will do. 

‘A method of testing condenser capacity 
is illustrated. Of course, a source of 
alternating current is necessary. The 
110-volt A.C. current from the electric 
light line is suitable. 

‘Connect an electric light socket to one 
end of a twisted drop cord. Attach a plug 
to the other end. ‘Then cut one of the 
two wires which, twisted together, form 
the cord. Unwind each of the two ends 
for a few inches and solder each end of the 
cut cord to a separate piece of stiff wire, 
such as bus wire. Then tape each joint 
thoroughly, allowing a quarter of an inch 
of the bare wire to project from the 
ing. Place an electric light bulb in the 
socket. Push the plug into a wall socket 
and if the bulb lights up when the two 
test points are touched together the test 

reult is ready for use. 

“Electric light bulbs of ten, fifteen, 
twenty-five and fifty watts should be 
obtained. ‘The capacity of a condenser 
in microfarads is determined by connect- 
ing the test points to the terminals of the 
condenser and estimating the flow of 
current by the effect on the light bulb in 
the socket. If, for example, the condenser 
to be tested has a capacity of one half 


Working out the 


microfarad, the ten-watt bulb will glow 
red and the fifteen-watt bulb will produce 
a glow that is barely perceptible. If the 
condenser has a capacity of one micro- 
farad, a fifteen-watt bulb will glow red 
and the twenty-five-watt bulb will be 
very dim. With a two-microfarad con- 
denser the twenty-five-watt bulb will 
slow a dull red and a three-microfarad 
condenser will make the twen 

watt bulb bright red. The. fifty 
bulb will be very dim with a four-micro- 


AB C's of Radio 
TLILE distortion obviously re- 


‘and “ poor tone quality" do not have 
the same meaning. Foor tone qual- 
ity isthe term used to label the out 
put of radio receiver so poorly de 
‘ot built of such poor parts 

that all reception, whether at high oF 
low volume, does not even approxi- 
imate true reproduction. Distortion, 
fon the other hand, is generally con- 
Sidered tobe the inaccurate reproduce 
tion resulting from overloading the 
them under im 


tion point. If the volume control is 
pushed too far on local stations the 
distortion point will be reached, 
no matter what tubes are used. 


simple condenser capacity test method 
Inthe falio Inboratoy of tae Poplar Seioce Tattute. 


farad condenser, but will be bright 

red with a six-microfarad  con- 
denser. 

Tf on testing a condenser of any. 

the bulb appears just as 

1s it does ‘when the test 


condenser is short-circuited or 
blown-out. 


Headphones Aid the 


Partly Deafened 

F ONE member of the family is 

hard of heating the radio re- 
ceiver usually has to be turned on 
s0 loud as to he objectionable to the 
rest of the family. The solution i8 
to add a pair of headphones. If it 
isa modern electric set the chances 
are it is fitted with a dynamic 
speaker, and, in such a set it is 
common practice to use a special 
output transformer of the step-down 
type which feeds directly into ‘the 

Yotce coll of the dynamic speaker. It 
is not possible with such an arrange- 
ment fo connect the headphones in para 
lel with the speaker cord. ‘The simplest 
solution is to connect the headphones 
across the input terminals of the output 
transformer inside the set and connect in 
cach wire a two-microfarad condenser 
having a voltage rating not less than 300. 

If the receiver uses a push-pull circuit 
in the last stage, the leads from the head- 
phones should be connected to the outer 
terminals of the input winding of the last 
transformer. In many sets it is impossible 
to get at these connections without tak- 
ing the chassis out of the case and partly 
disassembling it. In such cases it is 
possible to make external connections to 
accomplish the same results. Locate the 
plate prong of the power tube, or in the 

Exse of a push-pull creut of the two power 
tubes, and connect the headphones across 
between these two prongs by way of the 
condensers as above mentioned. Be sure 
to include in series with the headphones 
a variable resistance that can be adjusted 
to at least half a million ohms. 

The set's volume control will give the 
proper volume from the loudspeaker, and 
the person using the headphones can ad- 
just the volume from the headphones by 
the separate variable resistance. 

The fixed condensers are needed to in- 
insulate the headphones from the high 
toltage applied to the plate or plates of 

¢ power tubes, thus protecting against 
the power ta Protecting agai 


Apart, 1930 


POPULAR SCIENCE MONTHLY 


3 


Shifting Antenna to Avoid Static 


one of ma made state showa by shang. 


HE radio antenna is an indis- 
sable link in the chain of 
woadeast reception. It brings 
the radio-frequency impulses 
sent out by the broadcast transmitter 
into the radio receiver. No set can 
work without one any more than a 
person can see without eyes. Even 
‘antennaless” really use 
Tt may be only a few 
inches of wire inside the cabi 
perhaps the electric light wiring 
utilized, but some substitute for an 
ordinary antenna is. there, never- 
theless. 

Furthermore, the quality of the 
reception depends largely on the skill 
with which the physical dimensions of the 
antenna are fitted to the radio. pecul 
arities of the particular location where the 
set Is to be used. 

‘The variation in the characteristics of 
ferent radio receivers together with the 
wide differences in the radio characteris- 
tics of different locations make it impos- 
sible to lay down hard and fast rules as 
to what is or is not the best radio antenna. 
A combination that is exactly right for 
one location with a certain set may be 
entirely wrong in another location on the 
same set or on a different set. Moreover, 
the requirements of radio set owners 
differ within wide limits, and to make 
matters still worse, there are many widely 
circulated but erroneous. belicls con 
nected with antennas. 

‘The desired result, of course, is to 
bring in the broadcast signal with the 
minimum amount of interference from 
natural and man-made static. 


HE, current belief that the shorter 

the antenna the Jess. trouble with 
static interference of any kind is wrong 
more often than not, Under certain con- 
ditions, reducing the length of the antenna 
may increase the amount of interference 
from man-made static. 

Static, whether of the natural variety 
produced by atmospheric conditions or 
of the man-made kind caused by the 
‘operation of electrical machinery, enters 
the radio set by way of the antenna, just 
as does the wave from a broadcast sta- 
tion. There is no known way to sort out 
and eliminate static of either description. 


All that can be done is to alter theantenna 
0 as to reduce the amount of static it 
picks up in proportion to the strength of 
the incoming broadcast wave 


F THERE is no man-made static to 

contend with, natural static some- 
times can be reduced a trifle by using a 
short antenna. Reducing the length of 
the antenna also produces an apparent 
improvement in selectivity with, of 
‘course, a falling off in the strength of the 
signals from distant broadcast statior 
A short antenna generally has less high 
frequency resistance than a long antenna, 
and because it has less effect on the first 
tuned stage in the radio circuit there is an 
actual improvement in the selectivity of 
this circuit with a short antenna. But 
the actual improvement is small com- 
pared with the apparent improvement, 
which is simply the result of the reduced 
signal strength, 

‘While no change in the antenna length 
can affect any material improvement in 
the ratio of broadcast signal strength to 
natural static strength, it often is possible 
to reduce the interference caused by man- 
made static 

Possibilities along these lines depend on 
the location of the source of the man- 
made static; that is, the location of the 
machines that are causing the trouble. 
Ii the man-made static is produced by 
the overhead trolleys on an electric rail- 
way and is radiated from the overhead 

ire for miles in every direction, or 
defective apparatus ‘such 28 a pirty 
broken-down insulator on the high ten- 
sion power wiring is similarly radiating 


No Known Way to Ehminate 
Trouble, but Altering the Aerial 
May Reduce Disturbance in 
Proportion to Strength of 


Incoming Wave 
By JOHN CARR 


static for long distances, changing the 
antenna can have but slight effect. 

There are, however, thousands of 
cases where’ the man-made static, is 
produced by some piece of electrical 
apparatus in the same building with the 
radio receiver. This is the situation in 
many apartments using elevators and 
other electrical apparatus, In such cases, 
increasing the length and height of the 
antenna frequently will improve recep- 
tion from distant and local stations alike. 
A large part of 
side the zone of 
made static. Then, when a strong signal 
is picked up, it is possible to turn down 
the volume control to the point where the 
set is rel insensitive to the man- 
made static picked up from the portion of 
the antenna affected by the local machin- 
ery. Figures one and two illustrate this 
possibility. Figure one shows an outdoor 
antenna with the shaded area indicat- 
ing the extent of the man-made static 

roduced by some piece of machinery 
in the house. Note that much of the 
‘outdoor antenna is outside this zone of 
indluence. Figure two shows exactly the 
same situation except that an indoor 
antenna is substituted for the outdoor 
antenna. Note that in this ease the entire 
‘antenna is within the zone of influence of 
the locally manufactured static, and more 
static will be picked up while at the same 
time less signal strength is obtained from 
the broadcast station 


OFCOURSE, physical limitations ia 
‘many cases make possible theerection 
of an antenna only in one direction and of 
‘given length and height, but where it is 
possible, it always is worth while to 
experiment with antennas strung in dif- 
ferent directions and at different heights. 
A single-wire, horizontal antenna often 
displays marked directional characteris 
tics, When it does, it almost always 
receives best the station opposite to the 
direction toward’ which the ‘ree end 
points. Natural static frequently dis- 
plays some directional characteristics and 
in many localities tests may reveal that 
some desired station can be received with, 
much less static interference merely by a 
shift in the direction, height, or length of 
the antenna, 

Tt may be well to point out that there 
is no particular merit in the shape of the 
antenna nor the material of which it is 
made, provided the wire is of some non- 
magnetic material of good conductivity. 


Your Car Is Pigeon-Toed 


Gus explains why 
the front edges of 
tires should be a 
fraction of an inch 
closer than the rear 


By 
MARTIN BUNN 


. HIS sure is my lucky day, Gus,” 
‘smiled Pop. Topbam as he 
stopped his shiny new car in 
front of the Model Garage. 

“What did you do—sell 

plot for about twice what i 

Gus Wilson winked at his partner, Joe 

Clark, as the two garage men stepped’ up 


to Topham's car. 

“Oh, nothing as good as that," replied 
‘Topham, “But I just skidded into the 
curb and didn’t hurt the car, Usually 


when T get something new, I manage to 
fuinit, fst time T weit. A fellow crum- 
Ted a!mudguard on my last new car be- 
fore I'd gone ten miles.” 

"T remember that,” said Gus, “Sorry 
to hand you bad news now, Mr. Topham, 
but that skid did do some damage.” Look 
at the tracks of your tires. ‘The wheels 
are out of line. “Either you sprung the 
frame when the wheel hit the curb oF you 
moved the back axle on the. 

“L might have known i 
groaned. 

‘Gus leaned over to inspect the rear end 
‘of the chassis. "I guess you're lucky after 
all,” he said at last. “It’s not a sprung 
frame. Run your car inside and welt line 
up the axle on the springs again.” 

‘Joe swung the door open and Topham 
drove in. Gus followed, carefully exam- 
ining the tracks of the tires. 

“Have you noticed anything funny 
about the steering?” he asked. 

“It doesn't seem to steer 50 very easy.” 

“That's because the front wheels are 
out of line a bit, too,” Gus explained. 
“And from the looks of the running gear, 
don’t think your front tires are going to 
last very long.” 

‘What's the matter with them?” ques- 
ied Topham. “They look all right.”” 
“There's nothing the matter with the 

, but the front wheels don’t line up; 
and when that’s the case, you can figure 
on buying one new tire after another 
Just a minute and T'll show you,” said 

is; and he brought out the measuring 
rrument designed to check the align- 
ment of the front wheels. 

“T could do this with a tape measure,” 
he said, “but it’s much easier with an out- 
fit lke this. See—the front edges of the 
front wheels are half an inch farther apart 
than the rear edges. When the wheels are 


ing.” 
Topham 
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Gus sald. “The wheels re out of line. Either 


‘pang the frame when the whee! bit the curb or you moved the back ase on Uhe spe 


pointed as nearly straight ahead as you 
fan get them they toe out. After I 
Straighten out the rear of the car Ill ad- 
just the tie-rod so that the wheels toc-in 
just about an eighth of an inch. The front 
edges of the tires should always be an 
cighth of an inch nearer together than the 
rear edges.” 

“How do you know where to make the 
measurements?” asked Topham interest- 
edly. “The wheels are tipped anyhow, 
And T don’t see how you figure where t0 
apply the tape.” 

ll say they're ti 
the front wheels shoul 
camber and the king- 


4," said Gus 
have toe-in and 
ins should have a 


once,” said Topham, gloomily. 
do all of those words mean?” 
“Well,” said Gus, “camber is the 


HEN you'ee figuring on bay- 
ing a car remember that | 


ye in the salesroom, 


swell fr 


the 
whether the agency has a service 
Nation fitted with modern tools 
‘and manned by real mechanics. A 

| fancy’ salesroom is all right in its 
. but the wise buyer always 
investigates the service station. 


= Gus SAYS— 


amount the wheels tip—usually about 
two degrees. The outer end of each axle 
drops a little from the horizontal so that 
where the tires touch the ground they are 
closer together than at the top. The idea 
isto have the point where the tires hit 
the road brought in under the steering 
Knuckle. ‘That, makes steering easy. 
Modern cars don’t have as much camber 
as the old-timers. They're made with 
better steering knuckles now and more 
ball bearings. 
“What's the caster?” Topham asked 
‘The caster is the tipping of the king- 
pins so that the top leans back. It’s kind 
of hard to explain, but if you haven't any 
caster, steering is mighty hard. The cen 
if axis in an auto 
If you carried it 
‘on to the ground in theory, it ought to be 
ahead of the point where the tire makes 
contact with the road. You know how 
You can ridea bicycle with your hands off 
the handlebars? That's due to the caster 
action. So is the tendency of an auto- 
mobile’s wheels to straighten out after 
being turned. I once drove a car fifty 
miles that had an axle assembled all 
wrong. There wasn't any caster or tipping 
of the king-pin. “By the end of the trip 
both arms were lame just from trying to 
kkeep_the steering wheel straight.” 
“Good grief!” gasped Topham. “I 
never realized there was so much to the 
steering gear of an automobile.” 
“There's more yet,” Gussmiled. “Even 
if the caster and camber and toein are 


right; you have trouble if the wheels wob- 
ble What's (Continued on page 158) 
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POPULAR SCIENCE HOME WORKSHOP 


Articles on Furniture, Models, Toys, Sporting Equipment, and All 
Forms of Craft Work—Better Shop Methods—The Shipshape Home 


Fig. 1. The cabinet has a covered drawer 
which serves as desk for the telephone 


JEW pieces of homemade furniture 
can equal the telephone cabinet 


illustrated above in convenience 

and attractiveness. Its construc 
tion is such that it can be made easily in 
& motorized home workshop; of, if no 
lathe fs available, the legs can be turned 
to order at a wood turner’s oF cabinet- 


ble sanding m: 
Chines, which are Gesigned to bring any 
surface to the degree of smoothness. re- 
quired for the application of a really high- 
grade finish. ‘Two types of these m: 

3 are illustrated, a drum sander 
Fig, 2 and a belt sander in Figs. 3, 5, 
and 6. 

‘The importance of thorough sanding 
should not be overlooked hy the amateut 
woodworker. ‘The finest varnish, lacquer, 
and enamel will not conceal tool marks 
oF Superficial blemishes. Indeed, the fin- 
ish tends to magnify all defects; hence 
the necessity for obtaining a perfectly 
smooth surface before any finishing is 
done 

All the surfaces, of course, can be 
smoothed by hand, but the’ amateur 
craftsman undoubtedly can obtain better 
and infinitely quicker results through the 
use of a portable sander. It can be oper 
ated as easily as a hand plane and thus 


Making a Convenient 
Telephone Cabinet 


By WILLIAM W. KLENKE 


makes sanding more of a pleasure than 
4 monotonous chore. 

At the present time there are on the 
market three principal types of small 
sanders: the continuous one-piece belt 
machine, the drum sander, and the disk 
sander. ‘The last mentioned ted 
by means of a flexible shait and is not 
, which will be dis- 


used as extensively for cabinetwork 

are the other ty 

cussed in this article 
Each sander has its especially good 

points, and excellent results can be ob- 


dren type of portable sanding 
taue which catches the dss 


tained on either type of machine 
The continuous belt sander ( 
3) has, as its name implies, one piece 
‘of sandpaper spliced together in the 
form of a belt, which revolves around 
two cylinders. The flat surface of 
the machine between the cylinders 
is what serves as a backing for the 
in sanding fat surfaces, Be 
Cause of the relatively large expanse 
of surface that comes in contact with 
the wood being sanded, the maxi 
mum allowable cut is) somewhat 
limited with this type of machine. 

The belt sander is light and easy to 
‘operate and can be used with a great de- 
fee of accuracy. One of the advantages 
of this machine is the ease with which the 
sandpaper can be changed (Fig. 6) 

By using a special table attachment 
(Fig. 5), the sander can be converted into 
‘a bench machine for use in squaring table 
legs, ails, and similar parts. Curved 
work can be sanded on one of the cylin 
ders, so that this type is invaluable for 


sandpapering all varieties of surfaces. 
‘The drum sander (Fig. 2) has a revolv- 
ing felt-covered cylinder over which sand: 
paper is placed. ‘The sole of this sander 
table for the thickness of the cut 
desired. “It is capable of taking a very 
deep cut and, of course, can be adjuster 
for a very fine cut aso.’ Indeed, the cut 
ting capacity of this machine is perhaps 
its outstanding feature. 
‘Attached to one side of the machine 
large bag which catches the fine dust 
as it comes from the wood. By removing 
the sole, this type also makes an 


excellent sander for concave 

In constructing the telephone 
cabinet illustrated in Figs. Land 
4, almost any furniture wood 
may be used, but it must be 
reasonably hard and strong be 
cause the legs are turned to a 


fet. A. good mate- 


‘or lacquered to suit 
dual taste and to 
walnut or mahogany. 


Fig. 3. The contiouous bel type of sander i operated 
such as a ordinary hand plane and just an easly 


The steps in the construction of the 
Jegs and rails are as follow: 

‘Step No. 1—The Stock. Get out all 
stock on the jointer and circular saw to 
the sizes indicated in Fig, 4. 

Step No. 2—Turning the Legs. ‘Turn 
the legs to the design, being careful to 
obtain clearly defined, —well-matched 
profiles. 

‘Step No.3—The Joints. Either mortise 
and tenon or dowel joints may be used. 
If the simpler dowel joint is preferred, all 


ephone cal 


the holes, can be bored quickly and ac 
curately in the lathe. If you choose the 
mortise and tenon type of construction, 
the mortises can be bored out ready for 
the hand chiseling operation, and the 
tenons can be speedily cut to shape on 
the circular sa 

‘Step No. 4—dlssembly, First glue to- 
ether the legs and rails forming each 
tnd of the table, and allow the work to 
‘dry between clamps. “After the glue is 
hard, assemble the remainder of the 
table, being careful to get all of the parts 
square and ia line Ms 

‘Step No. j—The Top. If your stock is 
not wide enough so that one piece will serve 
for the top, it will be necessary, to. join 
several pieces together. True all of the 
eadges on the jointer and lay out the pieces 
fordoweling. Glue them together; and 
when the glue is hard, dress the surface 


ny reason 
Ne citron of Tal pone 
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and smooth it with the 
portable sander. The top 
then can be fastened to the 
legs and rails by any meth- 
od preferred. 

The construction of the 
cabinet portion isas follows: 

‘Step No. 1—Stock. Cut 
the stock to size on the 
jointer and circular saw, 
And use a jig saw to cut the 
three telephone book par- 

« tithons to shape. 

‘Step No. 2—Jeints. On 
the circular saw, cut ail the 
necessary joints, following 
the working drawing. A 
rabbet should be cut in the 
oo aaa to receive the 


‘Step No, 3— Assembly. 
Make a trial assembly of 
the parts to be sure that 
they fit, and then assemble 
and glue the sides and nail 
the back in place. 

‘Step No. 4—Cleaning Up. 
A ‘portable sander, used as 
iMtustrated, will save a great 
deal of labor and besides do 
perfect job on the broad 
surfaces of the cabinet. 
‘Suep No. 
neous, Glue on 


molding in place, and 
cut the drawer stock on 
the circularsaw. Hang 
the doors after all other operations 
have been completed. 

‘Step No. 6—Cleaning Up the Entire 
Project. Remove any excess glue with 


Fig. § below). Table attachment for use 
fon belt ander. ‘Fig 6 (at right). Remov- 
ing’ the sandpaper from the belt sander. 
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a sharp chisel and thoroughly sandpaper 
the entire cabinet with No. 0 and No. 00 
sandpaper, slightly rounding all the edges. 

Step No. 7—Finisking. This cabinet, 
with its overlay on the doors, drawer, andl 
sidepieces, and with its graceful legs, is an 
excellent project for the application of an 
antique finish or a two-tone effect in 
Tacquer. 

‘To obtain an antique effect, the wood 
should be stained to imitate mahogany, 
walnut, or antique maple. I prefer to use 
a water stain, but prepared penetrating 
stains will also give good results. 

When the stain is dry, apply a very thin 
coat of white shellac.’ Then sandpaper 
the entire surface with No. 00 paper to 
cut the raised fibers. Sandpaper all the 
high parts of the turning, the edges, and 
any place where natural wear would 
‘occur until you are almost down to the 
bare wood. “Follow with a coat of paste 
‘wood filler of the correct shade. ‘The filler 
gives a mellow tone to these artificially 
‘worn places. Allow ample time for the 
filer to harden and apply three or four 
coats of white shellac, rubbing each coat 
ightly with sandpaper and the last coat 
wich pondered puntoy end ot crete a 
is to be preferred). Of course, if you have 
spraying outfit, lacquer can be used in 
place of the shellac 

Tn an article in the May issue, the 
‘construction of the bench will be given. 


This isthe mith of seria of 
articles in which Mr. Klenke, 
through the courtesy of various 
manufacturers, is demonstrating 
the use of many new motor-driven 
ome workshop mackines of both 
the combination and individual 
types now wsed 90 extensively, 


How to Make a Railing for a Motor Boat Model 


EING unable to obtain screw eves 
suitable for use as stanchions in the 
construction of a railing for a motor boat 
‘model (that shown on Porvt.ak Sciesce. 
Moxtuty Blueprints Nos. 63 and 64, 
listed on page 111) and not wishing to 


By selecting the proper size hinge 
make for almadet of any sas 


pay the high price for regular model 
stanchions, the author made neat sub- 
stitutes from the pins of ordinary hinges 
(ee Fig. 1). 

‘The hinges can be obtained in various 
sizes at five or ten cents a pair. By select- 
ing the right size, it is possible to make a 
railing for a large, small, or medium size 
model. 

‘The pins are removed from the hinges 
sad the cape oc inate pulled fom the 
pins with a pair of pliers (Fig. isis 
done to simplify the drilling of the holes 

- ‘The author tried to drill 
the caps on the pins but 
found it difficult because the pins are 
harder than the caps. The pins are then 


ccut to the right length and inserted in 
holes drilled in the deck. 

‘iter the caps have been slipped on the 
wire railing, they are moved to the correct 
position, and the railing is bent to the de- 
sired shape —Hexny Maxtix, 


ceed Tee 
we 


DECK. 


Fis. 2. The knobs are removed from the pins 
to allow the bales for the rail to be dried 
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Stagecoach Model Making 


ITH the main structural de- 
tails of the Diamond Tally-Ho 
model completed, our little 


stagecoach begins’ to. take on 
the lines of the romantic old coach from 
which it was copied. 

‘All that is left to do is to attach the 
platforms, upholster the interior, place 
the seats, and apply the paint and decora~ 
tions. As soon as this has been done and 
we have supplied our model with a suit 
able base, we shall beable to look at it and 
Almost see the old coach rocking its adven- 
turous way over the treacherous road be- 
tween San Diego and Julian in California, 

Tn order to simplify the construction 
as auch ‘as possble, three blueprints 
containing Tull size drawings of all the 
parts have been prepared. “They can be 
obtained by sending twenty-five cents for 
Blueprints Nos. 115, 116, and 117 (see 
page’ 111) 

BODY. Platforms: Brads can be used 
4s pins in assembling the hinges. Support 
the font with i bia ether straps 
Ince, through triangles attached to the 
foot irons and the strips under the ends 
of the eas aiid 

upport the rear platform with cheap 
4-in. watch chains, which can be pur- 
chase in any, tencent store. Sshooks 
bent from wie fasten the upper 
and lower ends to the eves 
‘The leftover pieces of chain 
serve as the stay chains which 
hang from the front axle and 
doubletree hooks 

‘The suspension straps are 
44 by 24 in and are threaded 
through the bracket clevises 
until there are eight’ thick- 
nesses, with enough slack to 
hold the bottom of the body. 
sides 5'in. above the ground 
line. Drive brads through the 
straps, clinching them under- 
neath to hold the straps tightly 
together. Four clips placed in 
the rabbets on the underside 
of the body clasp the straps, 
and brads serve a3 retaining 
pins. To get both straps the 
same length, stretch the rst 
one tightly on a board, place 
nails to hold the ends, and 


By EDWIN M. LOVE 


‘Towner the almost unanimous wishes of those 
readers who have written shout our new 
hobby of stagecoach model making, the next 
model will be a covered wagon. 

After n long search, Mr. Love found a well- 
preserved prairie schooner stored away in the 
Pony Express Museum at Pasadena, Calif. He 
hhas made drawings and is building a model. 
When it is completed, it will be presented to 
the readers of Porctan Serexce Moxrntr, 


wind the second strap directly above it. 
‘Sashes: ‘Make the frames of thin card- 
board, use celluloid for the panes, which 
are glued on the inside, and paint them 
black outside and red inside. 

Rub Irons; These are made of card- 
board, are 34 in. long, and are glued to 
the under and outer reach corners where 
the front wheels, in swiveling around, 
would rub. Similar plates protect the 
straps. On the forward panel of the body 
three irons are nailed. ‘These can be cut 
with a small cold chisel, the bars being 
filed half round outside and bent so as to 
conform to the curve of the coach body. 


Ap attractive mounting for the stageenach can be made out of a 10 by 
17ag in. piece of plywood. Nove the tongue placed under the carriage. 


Orv oncrrree 


always decorated 
bral colors. The 
Diamond Tally te 
fad" cardinal red 
body “and a. yellow 
carriage ‘ornamented 

Mack stripe 


PAINTING. Body: Glue_ twelve 
cardboard strips on the roof (for cleats) 
land give the body three coats of cardinal 
red, ‘using four-hour enamel and a flat 
Mein, lettering brush. Strain the paint 
through cloth and dust the body with a 
Dbrush before each coat. Allow the thi 
‘Outside coat to dry thoroughly and sand 


lightly with split 6.0 sandpaper wetted 
with water. Wipe the surface clean with 
adamp cloth, let dry, dust, and apply the 


last coat of strained paint. 
Paint the title space and panel bar 
bevels black. Lay out the scroll orna- 
ment design on paper, rub the back of 
the paper with a lead pencil, and transfer 
the design to the body: ‘Mix few drops 
of clear four-hour varnish with metal leaf 
gold powder and paint in the design, 
Using a fine round brush. Do not try to 
use the gilding too thin, for, over the 
sloss of the red, it may’ tend to draw 
y. When dry, outline the design with 
Some may find it easier to use 
India ink applied with a small round- 
ited speed-ball pen instead of paint 

lied with a brush 
fe careful to center the title lengthwise 
in its space (not forgetting the period, 
Which was always used. with titles. in 
olden days), and show a little wider mar- 
gin at the bottom than at the 


b> 
Taste ech panel paint 
ta, gold sttpes placed so an 
be fg in, from the bars, 
Corlage: Dilute the yellow 
enamel with turpentine and 
Saretully”pour ion, catching 
the paint {n'a brond, shallow, 
oak pan. ‘Two or three costs 
tau be eivén as fast a they get 
tacky. Stroke off the excess 
witha brush. Enamel the 
Sheds bx the seme. manner 
Ind stroke the elloesand hubs 
‘The hubs can be. thrust on 
sal nad th eal deen into 


Siriping: Rub a little of the 
gloss off with split 6-0 sand- 
paper, sketch the stripes with 
a pencil, and paint them black 
wth a small ‘brush, making 
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Above: The sections that make wp. the 
enter seat archinged by glulne strip of 
‘loth eros the top before the upbelatery 
{sapplied. ‘Right: The campleted seat 


Tines % in. wide 
ball pen charged with India ink may be 
substituted for the brush, if, desired. 
Wheel spokes, hubs, doubletree hounds, 
and other parts having straight stripes of 
fries parallel to the edge are decorated 
by lashing a ruling pen to a thin strip of 
‘wood so that its tapered end will be a 
little below the point. A wooden wedge 
for clearance adjustment should be 
thrust between the pen and the wood. 
Use ink in the pen, with a wooden strip 
bearing against the part, thus acting as 


a ude, 
res, bub bands, and singletree fer- 
rules are painted black. 

When the paint is dry, screw on the 
wheels and mount the body permanently, 

RAILING: For this, tinned radio bus 
wire may be used. Make a form by 
driving nails into @ board for use in hol 

the pieces for soldering. The hand- 
fps, which incline 45 degrees, can be 

id with a pair of pliers while being sol- 
dered. File points on the posts and force 
them into holes drilled into the roof for 
the purpose, 

“The seat-rail rods enter sockets in both 
the seat and body, having the upper rod 
inside the brace, and the other rod 
outside, 

LEATHER: Imitation leather may be 
vused in all cases. The 
writer used a lady's bag 
that had been dis- 
cara Cie ape Tats 
tems, allowing ample 
‘matetial to fold around, 
the straps and chains. 
‘The lower edges are 
fastened othe plat- 

form and seat edges 
yrth 24 in, wide, No, 


‘Top covereD 
‘WITH MUSLIN 


small brads. 


rads. A boot 
cover, wide enough to 
lap 34 in, over the 
sides, hangs from a wie 
rod supported by eyes 


under the top at the 
bback of the body. 

“The driver's seat and 
back cushions can. be 
made by covering lino- 
Teum blocks with 
Teather. 

UPHOLSTERY. 
Seat Backs: Strips of 


WOODEN FRAME 
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3-in. linoleum, 24 in. wide and 
jong enough to fit, form the 16 
‘vertical half rolls which aregathered 
in %q in. below the upper edges. 
Trim the linoleum by cutting the 
bck. The dark green velvet. is 
held in place over the rolls with 
shellac. Press the cloth into the 
folds with the back of a knife 
Dlade, beginning at the center and 
working toward the ends, holding 
the finished fold tightly until the 


cone directly ahead is made. Paste the 
eriges smoothly over the backs. The 
backs ate glued in place alter the seats 
have been fitted 
farpet. Velvet is used as carpet and is 

slued to the entire floor of the body. 

‘Seats: Fit cardboard pattern 214 in 
wide between the sides at each end, and 
to these shapes make the 3 
wooden, veut Sar Hee acon the 
tops, making i 
backs, and tontinue them down across 
‘Cut save kerls 34 in. deep on 
these lines, carve the rolls, and cover the 
teat with velvet. In placing the seats, 
make’ the front %% in. higher than the 
back and tack a small ‘wooden cleat 
tnder each seat to prevent it from sliding 
oRae Fit tnok having 

“Sides: Fit linoleum pieces having two 
horiaontal igrin, wide hall rolls under 
the lge windows and another "q in. 
‘wie, which curves parallel to the window 
Sills’ “These are Continued across. the 
lors. ‘The remaining space below the 
‘windows is covered ‘with muslin. and 
painted red 

Center Seats, The drawing and photo- 
graphs show the general construction of 


CLEATS (CARDBOARD) 


‘OVER LINOLEUM 
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this seat. ‘The end sections, w 
the door sills, fold back to admit passen- 
gers to other seats. ‘The cloth hinges are 
‘glued on the top before adding the cush- 
fons. Nail the center legs through the 
body floor, after placing the seat so that 
the rear edge is 34 in, from the rear edge 
of the doors 

MOUNTING: The model base is 
made from a piece of 34-in. five-ply stock, 
10 by 175 in, Nail a $8 by 54 in. mold: 
ing on the edge to hide the plies, Set 
the nails and fill the holes with plastic 
wood. Finish with four coats of black 
enamel, well rubbed with pumice stone 
and water. 

Stand the model on a board, with the 
wheels centering on the width and the 
Jength, and clamp them in place with 
leather-lined metal clasps screwed to the 
base. Lay the tongue under the model 

A few points as to the finishing touches: 
See that the doors fit lush, that the boot 


== 


of the upholatered end 
‘nd pla of side up 


Constrvcto 


buckles are neatly clinched, and that the 
seat cushions are in their proper places. 
Adjust’ the ‘wheels. so thatthe ‘under 
spokes are vertical, and the front and 
hack wheels are parallel to the base 
sides. 

‘The tongue can be placed, head for- 
ward, under the carriage and can be per- 
Thanently fastened to the plywood. base 
‘sith small metal clasps similar t0 those 
that are used to hold the wheels in place; 
then the tongue will not be lost. 

In order to be sure 
that the painting on the 
model is perfect, go over 
the entire body and car- 
riage and remove any 
lunevenness that may be 
present in the striping 
or the lettering and re- 
touch these spots with a 
small artist's brush. Be 
sure that the windows 
are free from dirt and 
paint 


All of the carriage build- 
ing terms which are not 
are clearly 
‘marked on Blueprints Nos. 
115, 116, and 117, which 
‘contain full size drawings 
‘of all ofthe parts, In make 
ing sich a complicated 
model as this, full size 
drawings are escential. 
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COS - 


Goes with the Doctor on His Midnight 
Mission - + - Roars into Icy Arctic 
Wastes with Byrd - - Stands Guard 
by Seething Cauldrons of Steel 


by Frank M. Herbert 


ERORE Pasteur discover the de 
ies died with 
imewhat_mysterioun 
the cow's mik they JF ONLY one bottle of homemade 
‘tof reve pai the bowel 


ul, the fre of that instrament tans the 
“Bear Temperature Regulator. 


ee ferme: Posten dete that heat tilled But’ « canning factory 
the ferme and made the milk af to, dak, mir tasers at 
‘That ls why milk ie “pasteurized, products went ae 


the grocer's shelves 


MY 
WZ - 


He wie ly de 
ein peculiarly “dependent upe 
both . Theat of the fu : 

ell 


he tong 
tees the patient's temper 
mometer he eo 


ineouring de: 
tices ‘het con 


resto ofthe ile iaerument that te The temperatre a a 
iysician places under your tongue. If it rarely varies even a fraction from the eriica is vulcanized — everything from 
Ditrong Pt ue 7ONe tone Teh automatically controlicd by a automobile tire to an clastic band. When 
Soulerflly accurate iostrament which rubber is vuleanised it i mised with sal 

highly accurate thermometers wed tegulates the amount of steam supplied to phur or other chy 
by the dcr fe eaprared the name Be the heater. magical, The propertics of ‘the rubber 


%0 
Iwccome wonderfully changed. The reset 
desired de a the aasctent of chemicals 
‘cided anion the time and. temperature 
fontrol. Without heat the vulcanising pub: 
“tances could not be digested by the aber. 
Bue the heat mort ‘be rey Every 

cng apparats mit have tether 

mi empertare egator. Wi 


of rubber. 


Inthe great 
rubber ‘factories, 
Iehere heat regs: 
lation iss etal, 
Recording. Ther 
mometers and 


Regulators are 
tweed that bear the 
‘name Tree. 


TPHERE are 


‘or nickel, or tungsen, 
fe vanadiven-ra tere pine of 
‘ofa dogen different ele 
‘you. pred 
illoy tee with perhaps val 
But without " 
it fo ealled, there 
woul eno modem si 
Inetallurgy, no inexpensive auto- 
tmobile. “Tt is heat ment that makes it 
‘le 


pre 

microscope must be used. to detect the 
to'which it ha been subjected after 

a Lrake-rod o 


implies careful heat 
The furnace in which the 


thei. And watched they are—by a man 
‘sho never aces them. He sits in Front of 
1 series of clectsieal temperature recorders, 
talled Recording Pyrometers, perhaps hun: 
sls of feet from the furnaces. Bach 


charge of the 


hy Hashing an electric 
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Tight. On the Pyrometers depends the ulti- 
mate quality of the parts that compose an 
‘automobile. Every great automobile fact 
tory has its temperature control room. 


On the pryrometers that check the furnaces 
‘you will find the name Bees. 2 


N THE, glass fac- 
atthe steel 

ant, ‘the copper 
Emcee, inevery plant 
where furnaces are 
installed so hot that 
imetalor clay becomes 
as liquid as water 


when subjected to their 
terrific heat. you will 
see a man now and thea 
setting up a little in- 
strument on a tripod 
tand looking through a telescope. He is 
finding oat how hot the furnace is. He 
‘cannot use any ordinary heat-measurer; it 
would melt away like butter on a stove. 

His instrument is the Féry ra: 


when you burnt your name on a pice of 
wood with a lens.” ‘The instrament focuses 
the heat from a furnace ot from a white- 


hhot body. Instead of a lens 
eave micror, which 


known 
‘Now the thermo- 
‘couple consists merely of two different 
metals joined together. When they are 
heated an electric current is generated; 
the hotter the junction, the more 


1s thermo-couple. 


Jaylor Instrument Companies 


Main Ofice sna Pactory: ROCHESTER, N.Y USA. 


E ~ SIXTH ~ SENSE ~ 


Avni, 1930 


couple. That heat may be as high as 3600 
degrees F.—hotter than white-hot molten 
steel, Until the Féry radiation pyrometer 
was invented high industrial temperatures 
could be only approximately measured, 


On the Féry pyrometers sold in this eoutry 
“appears the name Freer. 
MAGAZINE of smokeless powder or 
dynamite is absolutely 
thermometers to detect the slightest rise in 


fe without 


interaal tempers 
would be a commercial failure without tem: 
perature control. 
of bread would be helpless wit 
thermometers to 

Wherever ther 


A wholesale baker 


And upon that instrument you will se 
the name Boot. 


the Hide Tnsteu- 
f today, makers of 
Fees Instruments,—the largest firm of 
its kind in the world—produce not only 
thousands of different styles of thermom- 
ters, but compasses, hydrometers, hy: 
grometers, vacuum-gauges, meteorological 
instruments, aer uc devices, 
and blood-pressure instruments, Wherever 
4 premure indicator or a heat-measuree 
med you are almost sure to find that it 
bears the name Fer. 


7 F~ INDUSTRY 


Tyeos Temperature Instruments 


DICATING - RECORDING ~- CONTROLLING 
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A Quaint Old Candle Lantern 


How to Make a Copy in Tin and Glass 
of a Decorative Early American Light 


By EDWARD THATCHER 


OPIED from a design of Colonial 
days, the quaint candle lantern 
illustrated will give the beginner 
decorative metal work an op- 
portunity to practice the soldering oper- 
ations described in the preceding article 
‘of this series (P.S.M., Mar. '30, p. 82). 

A lantern of this type may be made 
three, six- or eightsided and of brass or 
copper, but the beginner is advised to 
use sheet tin, This is sold in sheets about 
20 by 40 in., although by opening out 
bright, clean, empty tin cans the ma- 
terial can be obtained for nothing. 

‘The top of the lantern may be made 
from the bottom and part of the sides of 
atin can. The ring or handle is a strip of 
tin, each long edge of which is turned or 
folded back. It is held to the top by a 
‘T-shaped piece of doubled wire, the ends 
of which are curled over with the pliers 
A removable candle socket is provided in 
the model shown just as in the old lan- 
terns, but an electric light socket may be 
mounted in its place. The model is 

inted with jade green lncquer except 
jor the inner part of the sliding back, 
which is left bright, 

‘To make the lantern, scribe a line 1) 
in, up from the bottom of a tin can 3 in, 
in diameter and cut the can down to this 


for Band D. With a wooden mallet 
bend down the langes over the square end 
‘of a block of wood. In one piece cut a cir- 
cular opening 3 in. in diameter; this may 


be done by placing the piece on the end 
‘of a lat block of wood and using a 


Form the four angular pieces C for the 
sides from flat strips of tin 1 in, wide and 


734 in. long. If you have no 
folder, you may easily make a 
wooden substitute. Note that 
‘one of these clamping pieces is 
planed off at a slight angle so 
that the tin may be bent down 
at slightly more than a 
right angle; it will spring 
back to a right angle 
naturally. Two U-shaped 
channels of tin for the 
back of the lantern, 
which slides up and 
down, are formed in the 
same’ way; then each 
strip is placed on an 

il, an extra length of 
tin is placed in the angle, 
ands mallet used t6 

ummer the piece to the 
channel shape. 

Take up part A again, 
scribe a line 124 in. up 
from the bottom and 
parallel to it, and an- 
other line on ‘the inside 
of the can 1 in. up 
from the bottom. Blunt 
the point of 


ing from the inside drive 
up @ number of bosses 
on the lig-in. line 
These bosses keep the 


can from sliding too far 
ide piece B. The larg 
ventilating hoies are made by 


lacing the 
strip of lead supported 


‘on a solid steel anvil fo hol 
being slipped inside the can when it is 
being punched or cut with a sharp, smal 

chisel ‘Also make a number of snips 34 


1, the whole 


ilaseatingtheee of the chief operat 


U 
Completed tn Iam 
tera ethown a the el 


side of the can, cut 

ting to the 1}¢-in, 

line. Push the can 

through B, bend ov 

the lugs,” and solt 
them. 


strip of wood 
slightly thicker tha 
the glass is placed be 
tween each piece H 
he side of Bor 
D while the soldering 
is being done. 
If the lantern is for a candle, a socket 


F under the socket. A short strip of tin 
G is soldered at each end to piece D in 
such a way that the tongue of tin fastened 
to the socket may slip under it. If the 
lantern is to be used with an’ electric 
light, a flat-bottomed socket may be 

bolted to the bottom. 
‘Now carefully solder comer pieces C 
and the two slides for the back. Cut six 
wire to 


or stained, is cut to fit the lantern, and is, 
Hut in place by bending out the unsl- 

jered portions of the angular pieces 17, 
which are then pressed back against the 
glass in order to hold it in place. 


‘An article by Mr. Thatcher dealing with the 
correct methods of doing hard soldering and 
Tight brazing is scheduled for early publication. 
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Above: Mr. Neth, designer and buuver, wien 
fis graceful modied Ferdinand Schule motel 


‘and pastime, the construction and 
flying of model gliders present an 
‘opportunity to learn the principles 

of airplane construction and the theory of 


fight. 
, proj- 
ect for the embryo aviator than building a 
model of the famous motorless plane in 
which Ferdinand Schulz broke a world’s 
record by staying aloft for over fourteen 
Caius ade 9 apc ay of tha 
ralif,, has made a study of that 
femarkable glider and, with only a few 
minor modifications, has reproduced it in 
the form of the flying scale model illus- 
trated. The model has the characteristic 
Jong narrow wings and the streamlined 
fuselage of Schula’s glider. 

‘One slight addition is a shock absorbing 
music. wire landing gear which protects 
the glider if it makes any heavy landings. 
‘The landing gear also serves as a means of 
bringing the center of gravity well below 
the center of the wing—an advantage in 
All aitplane construction. 

With the exception of a few small parts, 
such as the landing gear and wing support, 
the construction fs of balsa wood through- 
out. The longerons and all of the cross 
frames are made from ¥4 in. square stock. 

‘The forward ends of the longerons can 
be bent either by steaming them or care- 
fly heating them over a small fame. 

‘To insure accurate work it will be an 
advantage to draw the outlines of the side 
Seed an Sines bone sal them 
assemble the parts right over the drawing. 

“The rounded nose piece fs cemented to 
the nose plate in such a way that the 
rain of one is at right angles to the grain 
of ce, ‘hi dene to obtain aided 
strength. 

Inassembling the tail structure, a Yin. 
panel of balsa is placed on the top and 
also on each side, and the bottom is pro- 
vided with a $4-in. piece which receives 
the wire tail skid. 

‘Assemble the wing in dry weather and 

it out of the direct glare of the sun 
uncle completed, Every precsution 
must be taken to keep it from warping. 
‘The completed wing should only weigh 
134 0, for al of its 62-in. spread. 


Bs being a delightful hobby 
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Building a Model Glider 


A Miniature Motorless Plane 


Gluing on the rice paper requires con- 
aenelie ae. ‘fie ae aoa be 
rer 
iene wear ume Stet the 
uper as tightly as possible; and wi 
Poti cides are covered'and thoroughly dry, 
apply a coat of wing dope. When this, in 
turn, has dried, give it another coat so 
that the finished job will be drum-t 
Do the drying with the wing laid fat 
Deans aos doen ta anette tt 
‘one end or the other has a tendency to lift 
up, hold it in place with a few small 


weights. 

laple dowels, #4 in. in thickness, are 
‘secured to the spars of one side and fit into 
‘aluminum tubes fastened to the other 
half. ‘These dowels pass through holes in 
an aluminum plate (see illustration on 
page 84) placed in the center of the 


Like That Piloted by Schulz 


By HI SIBLEY 


balsa wing block, which, in turn, is se 
cured to the fuselage by tivo rubber bands 
attached to two hooks. Since these hooks 
straddle the curved top of the fuselage, 
adjustment of the wing for best per: 
formance is a simple matter, 

The wing should tilt upward at 
about 4 degrees to the direction of 
flight, This is accomplished by 
slightiy tapering the wing block mak- 
ing allowance, of course, for the taper 
‘of the top portion of the 

Sula is obtained inthe rudder 
construction by the use of stream- 
lined ribs. This design also removes 
the danger that the rudder will warp 
under the sun's heat, 

The stabilizer is built with a re- 
verse camber which tends to hold the tail 
down in slow glide, thus preventing a 
nose dive, Not infrequently it is found 
that model gliders havea tendency to nose 
{nto the wind at the wrong time. ‘To over- 
come this, a steering adjustment has been 
incorporated in this design, It consists of 
an aluminum pate having five or six holes 
in the forward end to receive a wire that is, 
cemented to the front end of the rudder 
and stabilizer assembly; and there is a 
Bede athe mae to retire vet 

in trying out the glider, select a group 
doa hills or sand dunes along 
the beach. is 


id rude 
stabilizer unit w 

necessary to obtain the best results. 
cellent results were obtained by Mr. Neth 
in fying the glider over sand. It gained 
altitude quickly and then settled down 


Dimensions of the more With the exception of the mus 
parts the contraction & bala wood! thraughodt. The 


ze tarding gear and a few small metal 
‘si ditedral of U9 ia. 
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Wheels on the ROAD 

... thats SAFETY 
Riders on the SEAT 
. thats COMFORT 


Insist on a 
Rough Road 
Ride 


Bouncing wheels are a constant danger 


Bouncing seats are a constant discomfort 


HOUDAILLE Rough roads are the proving grounds of Comfort and Safety. 
pared wnc@uaug — Enjoy the Houdaille Smooth Ride over Rough Roads at any speed. 


It will be your standard of comparison. 


See the Houdoile distributor in your own or write for booklet 


Houde Engineering Corporation 


Buffalo, N.Y. 
A DIVISION OF HHIOUIDAITILLIE-HIERSHIEY CoRPORATION 


PIONEERS AND WORLD'S LARGEST PRODUCERS OF HYDRAULIC DOUBLE ACTING SHOCK ABSORBERS 


“THREAD-BOUND AND. 


Construction of the music wire 
itaer unit wing and wing tip: aad 


EXAGGERATED DRAW. 
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into a long, graceful glide to the earth. 
In fiying any type of glider, always pick 
a locality that presents many sources of 
rising air currents; a rocky valley or a 
sandy beach is probably the best. The 
slider then will soar from one rising cur- 
rent to the next, gaining altitude each 
time it passes over an upward edd; 
To launch the glider, grasp it lightly 
just back of the wings and thrust it for- 
ward with an easy: motion of the arm. 
Do not try to force the glid- 
ct by launching it with too 
swift a motion. The hand 
should serve as little more 
than a platform for launch- 


ig 
“HE the lider does not 
perform as it should, an 
adjustment of the wing 
eit backward or forward 
or of the stabilizer to the 
right or to the left will 
probably remedy the 
trouble. 
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rains altitude quickly, soars on 
‘curents, a then ides gracefully. 


With the coming of spring 
and warmer weather, airplane. 
model activities can again be 
carried on out of doors. 


COMING FEATURES 
Hard Soldering and Brazing 


Plans for eight flying models How to Make a Hepplewhite Card 
sare included in the list of bhue- ‘Teble 
prints on page 111. These ‘Testing Brasses and Bronees 
blueprints contain full size Building « Double Workbench for 
the Home Workshop 


Unique Forms of Trout Flies and 
“How to Make Them 


Hanging Curtain Rods Correctly 
Making « Hunting Knife from an 


pat 
An article by Mr. Sibley 
ene es 
Sera | 
ie Rrra = 


Rubber Ball Saves Sliding 
Door from Slamming 
THEN the easily constructed device 
shown below is installed on the jamb 
of a sliding door, it is impossible for any- 
fone to slam the door closed and 
ruin the catch 
and spring jamb. 
The device 
consists of a small 
soft rubber ball 
attached to a 
steel arm, which 
in turn is fas- 
tened tothe jamb 
‘of the door in 
‘such a way as to 
rest against the 


inside of the jamb 
when the door is 


‘The balls fastened to 2 
free swincing bracket 


ited Te of the jamb ad allow the 
loot to 1¢ goosenech 

acts as a handle and also serves to keep 
the ball against the jamb. 

If anyone shoves the door shut without 
first holding the ball away from the jamb, 
the rubber ball will take the shock and 
save the catch—R. H. Davrexick. 


How to Build a Sturdy Sawhorse 


tops of them flush with the top of the 
horse, then tur, the horse upside down as 
shown at C and measure the height of each 
leg from the floor. In this way any de- 
viation in the flare of the legs will be 
allowed for automatically. 

“The two end pieces (4) are cut from 
Hin. stock and fitted in place after the 


‘TURDY horses for use in supporting 
work are an indispensable part of the 
home workshop equipment. Makeshifts 
are bound to give difficulty in even the 
simplest of jobs and should therefore be 
avoided, 
‘The tops (B) of the horses shown can be 
made from spruce, fir, or similar wood. 


Cut bevels to re- Tegs have been 
ceive the t legs, tached. 
being sure that they If the horses are 
ive the neces- to be used in the 
sary flare tothe legs, construction of fine 


furniture or if fin- 
ished work is to be 
rested on these sup- 
ports, wind thick 
Cloth’or felt around 
pieces of 34 in, 
square lumber and 
brad two of these 
to the top of each 
horse as shown. in 
D. These also 
serve as stops when 
the legs of a chair 


‘The wide flare of the 


the top. Fit the legs insure stabihty, are rested on the 
legs carefully, being tops of the horses, 
‘sure to obtain the correct amount of flare. 


as in the upholstering of chairs 
benches—C. A. K. 


‘After the legs have been placed, plane the 
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“Lake no chances 


with inferior tubes!” 


Says F. A.D. ANDREA, 
President of F. A.D. ANDREA, INC. 
“FADA RADIO” 


"We test all our sets with RCA 
Radiotrons and recommend the use of 
RCA Radiotrons for Fada Vibra-Control 
Radio. RCA Radiotron quality and engi- 
neering precision assure the maximum per- 
formance built into every Fada set. They 
are the only safeguard against troubles 
caused by faulty tube construction. Take 
no chances with inferior vacuum tubes. 
‘To get maximum enjoyment from Fada 
Vibra-Control Radio use long-lived RCA 
Radiotrons throughout for both initial 
equipment and yearly replacement.’ 


RADIO ENGINEERS ADVISE: 
Replace all the vacuum rubes in your radio set with 


RCA Radiotroas atleast once a year. This isthe only 
t0 maintain good performance and mini 
reeable noises und other troubles caused Leck for the red and 
iotrons will give you the Mackcartoaand thefa 
and tone quality eeu RCAtrade-mark 


Old tubes may impair the performance of the new 


RCA RADIOTRON CO..INC.. HARRISON.N. Jy 


RCA Radiotron 


THE HEART OF YOUR RADIO SET 


© Thi seal om an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page & 
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Helpful Ideas for the Car Owner 


FALL roads were level and 
‘smooth, the problem of jacking 
up a front or back wheel to 
change tires would always be 

simple, — Unfortunately, however, 

there are many times’ when the 
normal safe place for a tire change, 
off the paved portion of the road, 
presents unexpected difficulties. 

There may be a deep rut exactly 

where the jack should be placed, oF 

the road may slope in such a way that 
the car a ely to rol of the ack 
of wood blocks shaped as 

Shee in Bigs 3 oa preg ial te 
such emergencies, One will serve as 
‘a chock for the car on a hill. Two, 
four, six, or even eight inches can be 
added to the height of the jack to 
reach up from a hollow depending on 
how the blocks are piled. The two 
blocks bolted together will: support 
the front axle with both wheels off the 
ground when adjusting, greasing, and 
so on. For a large car or truck the 
blocks should measure approximately 
eight by twelve inches, with the thick: 
ness four inches at one end and two 
inches at the other, 


WINDSHIELD WIPER 


MACHINE SCREW 
WIPER HELD UP 


DRILL HOLE“IN GLASS 
OUTSIDE OF WINDSHIELD 


Fic 2, Thin sects a practical way of 
UE Sindeld Siper to the Tne one 


Spring Holds Jack 


Tie ratchet type auto jack always 
seems to work out fo its full length in 
tool kit, causing a delay while it 
racked back to its telescoped position. 
Figure 3 shows a way to overcome this, 
trouble. A light spring is attached at one 
end to the head of the jack and at the 
other end to the toe. 


Wiper Arm Holder 


Many types of windshield wipers 
cause trouble when not in use by slipping 
down into the line of vision. A simple 
‘and positive wiper holder is shown in 
Fig. 2. Drill a one-eighth-inch hole 


tose if both wheels are to 
be"facked at one time, 


used 
ASA CHOC 


SL00Ks BOLTED TosEMHER FOR 
A STAND FoR CENTER OF FRONT AXLE) 


through the glass and fit a short screw 
fand nut so that the end of the screw will 
project just enough to act as a retaining 
pin. While this arrangement necessi- 
tates reaching outside the windshield in 
closed cars, itis ideal, because ofits neat 
appearance, on sport roadsters. 


Pump Tests Loose Bearings 


‘Te shell from a discarded spark plug, 
1 brass nipple, and an old tire pump can 
be made up into a connecting rod and 
{ist pin bearing tester a shown in Fig, 
1¢ nipple should be screwed oF 
poldored fate the aperk Dlg shell and 
{into the end of the pump. ‘The plunger 
of the pump should be removed and 
fitted with an extra washer in reversed 
position so that it will be air-tight when 
moved in either direction. 
To use the device, remove the spark 
plug from one cylinder and turn the 
crank shaft till the piston is at the top of 


Porutan Screxck MoxTHLY awards 
‘cach month a prize of $10, in addition 
to regular space rates, for the best idea 
sent in for motorists. This month’ 
prize goes to Charles H. Willey, West 
Concord, N. H., for his suggestion for 
handy jack blocks for use in changing 
tires (shown in Figure 1, top of page). 


the compression stroke. Screw in test 
device and work the pump handle up 
and down, If the exhaust valves leak, 
4 hissing sound can be heard from the 
exhaust pipe. A leaky inlet valve will 
oduce a hissing at the carburetor air 
intake, and if either the wrist pin or con- 
necting rod bearings are loose there will 
be a slight knock each time the direc- 
tion of motion of the pump plunger is re- 
versed. The noise produced by a loose 
bearing will be much more distinct if 
the test is made 
while the motor is 
hot alter a trip. A 
cold motor may not 
sive any loose bearing 
noise because of the 
congealed oil. 


| Simple Test 
for Leaks 


Lraxs in the cook 
ing system are some- 
pparent when the engine 
is operating, and the circulating water ix 
hot. Such leaks are difficult to find and 


TIRE VAWE 


Ruowen HAP 
oun win 
‘cone 


lg. $. Leaks in the cooling system are extly 
found when pressure is applied as shown bere. 


repair. ‘The smallest leak, however, can 
be detected at once by’ applying air 
pressure to the cooling system. ‘This 
may be done by using part of an old 
inner tube and a piece of cork, Use the 
cork to plug the overilow pipe and cut a 
Circle of rubber from the inner tube with 
the valve at the center. Remove the 
filler ‘cap and bind the section of the 
inner tube over the opening as shown in 
Fig. 5. Pressure is then applied with a 
tire pump. Only a few strokes are re- 
quired. Be very careful not to apply too 
much pressure to avoid damaging the 
radiator, ‘The radiator of an automobile 
is not designed to withstand pressure. 
‘Too much may open up a seam or bulge 
out the side of the upper or lower water: 
tanks, 
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found in 


[IF YOU want strength and durability built into your 
home—if you want efficient protection against heat 
and cold, use an insulation material that has great structural 
strength and high insulating efficiency. 


In a recent laboratory test the four best known insulating 
boards were tested for strength . . . and Insulite proved to be 
14% stronger than any. And not only is Insulite stronger, 
but—full 4 inch thick—another laboratory test proves it 
12% % more efficient insulation than ordinary ‘e inch 
insulating boards. 


And here are additional advantages—Insulite, a strong, all 
wood-fiber board, is chemically treated to resist moisture, and 
is not subject to deterioration. Used as sheathing, it has 
several times the bracing strength of lumber horizontally 
applied, and as a plaster base it grips plaster with twice the 
strength of wood lath. 


If you are a prospective builder, ask your architect, con- 
tractor, or lumber dealer about the many advantages of 
Insulite. Write for our free booklet, “Increasing Home 
Enjoyment,” and a sample of Insulite to test. 


Gnsulate with 
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ADVANTAGES 


¢ Board | 


147 sTRONGER 


ee 


— 


FULL‘ INCH THICK MEANS 


MORE 
ClENT 


12” 0 INSULATION 


TWAN ORDINARY ie INSULATING BOARDS 


MAKE THESE TWO TESTS 


Prove Insulite's greater strength. 
@ nail a half inch in from the 
through a board of Insulite. Loop 
cond around the nail and with hand scales, 
see how much greater pull is required to tear 
the nail through Insulite than through any 
‘other insulation boards similarly tested, 


Prove Insulite’s greater efficiency 
Place a cube of ice on a piece of Insulite 
cover am automatic electric iron aet at hot, See 
hhow long it takes the heat to penetrate the 
Insulite and melt the ice, Make the same 
test with any other insulation boards. ‘Then 
‘we know you will use Insulite. 


THE INSULITE COMPANY 
(A Backus Brooks Industry) 
1200 Builder Exchange, Dept. 43D 
Minneapolis. Minnesota 
OFFICES IN ALL PRINCIPAL CITIES 
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Conrpletior Our Seascoot Boat 


‘Trimness, durability, seaworthines, and ease 
a onstruction age features of the Seuseot 


ITH the frame erected and the 
seam battens, chine logs, keel, 
and other parts in place, our 
15%4-ft. outboard motor ‘boat 

Seascoot began to look like a real boat. 

ie construction had been carried to the 
point described in the preceding article 

(PS, M., Mar. 30, p73), and the fame 

was ready for the planking. 

"The lower side planks Were prepated, 
first one side and then the other. Since 
the seam battens were located so that 
they subdivided each frame into three 
sections, the first plank was fitted so that 
its edge came as exactly as possible to the 
center of the lower seam batten; that fs, 
the one nearest the chine. 

In planking, itis well to remember that 
most of the bend is toward the bow and 
therefore it is far wiser to get, the bow 
end fastened in place first and then work 
toward the stern. If you do not do this, 
you will find that it is much harder to 
Inake the bend; and it may take two or 
three assistants to hold the plank in place 
while you put in the last few screws. ‘The 
way We worked it was to set the plank 

in place and clamp it fast after first 
planing off any rough edges. 

In attaching a plank, it was necessary 
first to determine the bevel at the point 
where the plank came in contact with the 
rabbeted stem piece. This was done by 
holding the plank as close as possible to 
the stem and marking it with a pencil 
guided by a short length of straight 
wood held exactly parallel to the 
rabbet in the stem. ‘The plank was 
then taken down, the excess wood 
sawed off, and the cut end smoothed 
with a plane. 

With the bevel cut, the next step 
vas to have an assistant hold the plank 

wuch a way that the bevel fitted 

snugly against the rabbet. ‘The plank 
‘was not bent but merely held in place, 
the stern end being far out from the 
side of the boat. Two or three screws 
were used in fastening the plank to the 
stem. ‘Then we started screwing it fast. 
to the chine log. Placing screws ev 
4 in., we gradually worked toward the 
steri. Alter the plank was securely in 
place, we went back and screwed it to 
each frame, putting in about three 
screws between the chine and the first 
seam batten, 

While the corresponding plank on 
the opposite side was being fitted and 


How to Plank and Calk the 
Sides and Bottom, Build Decks, 
and Attach the Deck Fittings 


By W. F. CROSBY 
Editor of The Rudder 


line of the edge of the seam batten 
was transferred to. the inside of 
the plank. ‘The plank was then 
removed and another line drawn 
ata distance of one half the width 
of the seam batten inside of the 
first, This line was used as a 
guide for the cut. Both edges were 
planed to remove any roughness 
and then the plank was fastened 
in place. 

The third side plank has one 
edge on the upper seam batten 
while the other edge forms the 
sheer. ‘The sheer heights were 
then laid off on the plank after 
the lower edge had been fitted to 
the other plank and the bevel 
for the stem cut. ‘The excess ma- 
terial was planed off later, when 
the boat was turned over. 


Are: Maing the level preparatory to 
cutting and fitting a plank. "Right: low 
the lower plank is clamped prior to fitting 


fastened, my coworker started to 
remove the excess wood on the first 
plank with a draw knife (a big jack 
plane would serve as well) 

The second plank was fitted in 
just the same way as the others, 
except that it was shaped to come 

the center of the second seam 
batten. First, it was clamped 
uup against the side of the boat, and the 
bevel cut; then we proceeded to run a 
pencil inside in such a way that the out- 


Wigiated saison ith ths bats 
lanking and Inid a piece of the 34-in. 
Stock aeross the bost, squared it’ with 

the keel, and then ‘marked it with a 
pencil to the shape of the side on the 
underside of the plank. This was done 
to make the ends conform to the shape 
of the sides of the boat. 

The plank was then taken off and 
sawed close to the pencil marks, In 
order to keep the joint (where the 
bottom planks meet the chine) abso- 
Jutely tight, we laid cotton threading 
along the chine piece and daubed 
with old paint, The keel also 
painted before the planks were put in 
place in order to prevent rotting. Very 
heavy screws were then set in the 
edges of the planks and driven into 
the chine logs, four being placed in 
‘each edge; and three were driven down 
the center into the keel. Before mak- 
ing the plank fast, however, we made 
sure that it was square with the keel. 

‘The next plank forward was fitted 
in the same way, and so on fore-and-aft 
until the bottom was completed. At 


ith 
it be trae with the frames 


‘Apri, 1930 


prepares re 
Jor your iieeds 


10 meet your industrial pipi 


west, north, south, and branches strung across 
the continent to fabricate and distribute, still 
could not fully meet the needs of concerns like 
yours, here and in Canada. 

‘The Organizing Hand must provide men who 
know your problems and are able to solve them. 

How are such men prepared? 

By having them grow up to toda 
solving a mukitade of yesterday's practical problems. They 
mastered those tasks under the guidance of older men whose 
experience had been gained in the same practical way. This 
progressive experience has been handed down in Grinnell 
‘Company through more than half century. 

‘Thesemen know what comortow’s demands willbe, andsoare 

ng for them in laboratories, machine shops and foundries. 

‘oscethem preparing now for 1935 isto understand clearly how 

they have acquired the practical grasp and technical knowledge 
‘which you and a nation of other industrial leaders 


GRINNELL 


Branches in all Principal Cities 


5 difficult tasks through 


eds the Organizing 
‘Hand must provide men. Facilities alone, essential as 
they are, are not enough. Our great plant facilities, east, 
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‘These men will bring to you greater economy, 
cheaper maintenance and higher quality in these seven 
mabe heds of todoosil gs 


1 Theemoler he copper uit ener. Abc and cheap 
means of heating maay types of fod 
Seo 

2. Thermoflex Radiator Traps with the famous Hydron 
Bmcteae laser 'yoursteameaditor, 

ipe Fabrication. Pipe beads, welded headers and che 
5 Tibet ee coe poe ork 
4. Cast on Pipe Fittings perfectly tread, accurately 
‘machioed and Fgily inopected 
5. Pipe Hangers fsturiog ery adjustability ater the pips 


6. Humidification ‘ems 
pbepes omnes es 
i 


‘Aisrican Noistning Company, 
7. Automatic Sprinkler Systems with che famous Quare 
Sap teak Ho Sota Mies eta meee 
Bod conser 


COMPANY 


Executive Offices: Providence, R. I. 


% 


the low, however, the plank was put in 

lace with the grain running fore and aft 
instead of athwartships. This was done 
to make it stronger at this point and to 
eliminate the danger of splitting if the 
boat is ever hauled out on a rocky beach. 

At this point we went over the entire 
boat to sce that every serew was set up 
tight, that none had stripped their threads 
in the wood and turned loosely, and that 
the side and bottom planks were securely 
fastened to the transom, 

Instead of calking the bottom in the 
usual way with hammer and ealking iron, 
‘we found that a small cutting wheel held 
in a handle was far easier and made con- 
siderably less noise, Do not calk the 
seams too tightly because the planks will 
swell in the water and in doing so they 
would force out the compound. 

‘When the calking of the side and bot- 
tom seams was completed, each seam was 
thoroughly covered with a seam composi 
tion. This material, especially made for 
marine use, has the advantage of never 
hardening the way putty will. Tt adapts 
itself to the swelling and shrinking of the 
planks and does not drop out like putty 
The seam composition was permitted to 
dry on the surface, and the excess mate- 
rial was scraped off. ‘The composition also 
was smeared over the fastenings in the 
bottoms and sides. 

If, however, you prefer to use a mix- 
ture’ of putty and white lead, each seam 
‘and screw head mus, be painted first and 
the putty applied while the paint is wet. 
This will make it stick in place a little 
Jonger, 

Tt was now time for us to turn 
the boat right side up. She was 
placed on strong boxes to keep 
het off the floor, and the excess 
wood was planed from the upper 
plank down to the point where 
the sheer should be 

in the upper deck, an 
arc of a cree was marked on & 
spare piece of wood, allowing 
‘an inch of crown for every 

of beam. In other words, 
since the boat has a maximum 


After the canwas has been put fa place, it i 


Soothed careflly with a straight, Mat bos 
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width G5 we peated to Sow 
a total crown of 244 in. 
Was used as a template for the 
deck beams up forward. Six of 
them were made and fitted across 
the boat. Where the cleat was to 
be, we put in a doubling piece 
jed between two of the frames 
‘lush with their tops. 
The entire forward deck was 
covered with scrap material about 
¥4 in. thick, and a deck of the 
‘same thickness was also laid along the 
side. No beams were put under it, as it 
was supported on the ends of the frames. 
On the deck we laid a piece of 12-01. 
canvas 5 ft. square, after applying avia- 


Putting the forwant coumings in place. Note 
the completed decks andthe ‘deck tines 


tion glue to the wood. ‘The canvas was 
tacked to one side, pulled tight, and 
smoothed out; the edges then were fas 
tened with closely spaced copper tacks 
about half an inch down on each side of 
the boat. 

“The after end of the forward deck was 
made V-shape with the pointed end for- 
ward. A reénforcing beam was laid under 
the after edges. A small coaming of 34-in. 
stock was then fitted across, cut to a V- 
joint at the center, and carried down to 
the other side. 

‘A coaming of the same material was 
run down each side against the edge of 
the narrow side deck. It was butted se- 
curely against the V-shaped coaming and 
finished with an “ogee” or reverse curve 
at the stern. ‘The coaming was fastened 
by screwing it to the side deck and to the 
frames. When in place, the coaming 
projected 2 in. above the side deck and 


‘The calking can be quick 
ams by the we of small metal i 
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about an equal amount below it. 
Be sure that the sheer line is per- 
fectly fair and smooth before you 
ddo any of this work, because a bump 
‘or hollow spot in the sheer will spoil 
the appearance of the entire boat. 
‘Aiter putting the seats in place, 
wwe removed the crosspieces and put 
in the round oak molding which 
runs the entire length of the boat 
fon each side at the sheer line. We 
also fitted a knee from the keel to 
the center of the stern piece or 
‘transom to hold the engine. 
‘Seascoot was painted a dull gray 


forced into the 
sutting wher 


h buff colored seats and deck. ‘The 
sides were painted white, and the bottom 
and water line were painted with the best 
fantifouling red copper paint. ‘The water 
line was painted with the aid of a picce 
‘of twine, which was stretched from bow 
to stern. 

‘On her forward deck we put two small 
chocks to take the anchor line, a cleat, 
and a flagpole socket. Another flagpole 
socket was placed aft. All of these are of 
galvanized iron, A small yacht ensign 
and small oak flagpoles fore and aft com- 
pleted the picture 

Then came the day of launching, Sea 
scoot was carried down the beach and was 
it last afloat. A small 3}s-horsepower 
nutboard engine was clamped to the stern, 
and in afew minutes she was cuting the 
water at ‘of about 9 miles an hour. 
Shascoot di not leak a drop-—and that's 
oing some fora new boat! We had placed 
several buckets of water in her before she 
left the garage, and the moisture had 
several days to'swell up whatever small 
‘openings might have been overlooked, 

Without a passenger, she drew about 
185 in. of water at the deepest point, 
minus the engine, of course. She has car” 
ried five people easily and is so stable 
that with two of us on one side, sitting 

she tipped up only about 
should not recommend 
too much power—certainly not more than 
16 horsepower—because Seascoot is not 
made for racing purposes. 

Since she is under 16 ft. in length, she 
requires no Government license; however, 
she must carry an approved life preserver 
for every person on board, an approved 
fire extinguisher, two copies of the Pilot 
Rules, which can be obtained from any 
‘customs house, and a whistle capable of 
blowing a blast of at least two seconds’ 
duration (a mouth whistle will pass) 

ts for a boat of this type consist of 
a red and green bow light and a white 
light at the stern, visible in all 
and higher than the bow lights. 
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Here are the keys... 
drive it for five days 
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‘before you decide!” 


"That's the kind of demonstra- 
tion I want!” 


"That's the demonstration 
everyone gets who buys a used 
car backed by the Studebaker 
Pledge!” 
ror oe 

‘Which do you prefer—one-half hour's 
ride over the boulevards—or five days 
at the wheel yourself ? 

‘Under the terms of the famous Smde- 
baker Pledge, you get five days’ 
deiving trial with the used car of your 
choice—with this further assurance— 
if the car you choose does not 
you may recurn ie within five days and 


apply your payment on any car in your 


Seudebaker dealer's stock, mew or used! 
More than 150,000 thrifty mocorises 
last year bought Pledge-backed used 
‘cars—and were satisfied. They bought 
because they know a good used car is, 
a better buy than a cheap car bought 
new. Most Pledge-backed used cars 
have been thor reconditioned 
—they look and run like new! 
‘TheStadebaker Pledgealso provides 
a 30-day guarantee on all Certified 
‘cars. It also gives you the honest re- 
presentation of plainly marked prices. 
‘When you buy your used car. 
family car,a business car,ora "second 
car—see your Studebaker dealer first. 
See that you get the protection of the 
famous Studebaker Pledge — the fair- 
‘est used car sales policy in the market. 


STUDEBAKER. 


Builder of Champions 


to the 
ised Car Sales 


Every wed car conspicuously marked 
Towest price in plain figures, 
price of out 


property reconditioned, 
Sockay pusrantee or replacement of 
dleictive parts and fee sevice 00 ads 
jutmentn 
35 ery pret «ued cama 
‘rive if for five days and then, If not 
ied fry ran, ae Bek 
nd apply the money in 
So ihe purchase of say other ext in 
Sock—new or used. (lie auumed 
thatthe car has not been damaged 
the meantime) 


INVEST 2c 


on 


you may save $200 


THE STUDEBAKER CORP. OF AMERICA 
|| tie 164 South Bend, ndiena 


Pleatorend me copy of "How to Judge Used Car. 


Si 


More Ways to Put 
Wire to Work 


By HENRY SIMON 


sional, needs to know how to handle 
it expertly. And, strange to say, 

thereare more “kinks in using wire than 
anyone is likely to think—save, perhaps, 
the apprentice who carelessly snips apart 
4 tightly wound coil of music wire and 
discovers all at once what a lot he has to 
Jearn 
A number of suggestions for manipulat- 
1k wire and applying it to work of various 
types, together with designs for a cutting 
machine and a winding tool for use in the 
lathe, are given in this article. ‘These sug- 
gestions supplement the twenty-five hints 
‘on wire previously published (P. 8, 
Mat, 130; p. 90) 

‘A small, tightly wound spring of the 
door spring. type hh ited use 
belt for transmitting motion as in Fi 
although it is unsuitable for 3 
drive. Sometimes it can be used to 
tage where a light though definite tension 
must be maintained as at B, or where the 
distance between two pulleys is periodi- 
cally varied, asat C, Other points of use- 


}O MANY are the uses of wire that 
-very mechanic, amateur or profes- 


fulnes are is ndestructbity, is capac. 
ity to stand heat up to SF at which 
‘would im- 


temperature ordinary beltin 
diately burn up, and its ability to work 
cfficiently in oil and in hot and even boil 


Fig. Collwiredrives, Fig.2. Wireasan aid todraftsmen, 


Fig 3. Astrong linder, Fig. 4. Hints on handling’ 
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ing liquids, as at D. A sheave type 
pulley having 2. section like that 
shown at E is best for such a belt. 

‘The mechanical draftsman rarely 
thinks of wire as a possible help to 
hhim, but even he can put it to work 
‘on his board. Soft or half-hand 
‘wire, bent to any flat shape, may be 
used for an odd-form template 
as shown at A in Fig, 2. A similar end 
is served by the combination of hollow 
wie and plano wi, mentionad bast 
‘month for other purposes, and arran 
asat B, to make a fexbie rule for the 
drawing of curves. Though such a rule 
does not automatically lie flat, it has the 
advantage of being quite inexpensive and 
practically unbreakable. And very fine, 
Soft wire used in connection with pins of 
fairly large diameter placed at the foci, is 
superior to string for drawing ellipses of 
large size as shown at C, because it has 
practically no “give.” 


NAVAL gun construction has a lesson 
IN ‘Co teach the experimenter by remind- 
ing him how wire can be employed for 
producing the strongest possible tube or 
cylinder of a given weight and size. This 
is done by sandwiching one ot more wire 
windings between two steel shells. asat 4, 
Fig. 3. One way of producing such a com: 
bination shells by making the 
wire winding in the form of a 
close-wound, tight-fitting coil 
spring, “screwing” this spring 
‘on the part by turning it oppo- 
site to the direction of ‘the 
winding, as at B, and then 
shrinking the outer shell on, 
at C. In working with high- 
pressure gas, hydraulic, or 
other expansive pressures, such 
construction may be useful 
bhecause it combines safety and 
light weight and requires little 
‘There area few simple tricks 
in handling wire that it pays to 
‘ise—none better than the 
imple “safety first” kink 
Fig. 4 at A. This is 
the practice of bending the end 
of any. spring wire back upon 
itself in a loop after every 
handling or when cutting off 
ong pieces. Heavy piano wire, 
done up in the overwound 
small coils in which it is com- 
monly sold, is a dangerous 
thing, and this simple precau- 
tion will save many injuries 
Another aid in taming this 
sometimesuncontrollable prod- 
luct is the wooden coil cage 
shown at B. The whole cuil, 
tied as it comes, is placed on a 
‘wooden bub, and a bar is then 


col-prine winding de- 
"Fig on pare 94 


put in place to retain the wire. It may be 
observed that neither this nor any other 
expedient will ever make it satisfactory to 
handle spring wire put up in the tight 
rolls in which small quantities are sold, 
At C is shown a wall hook suitable for 
hanging soft and half-hard wire. It is 
more satisfactory than the ordinary hook 
because of its added length, as indicated 
at 

‘The machine shop mechanic has little 
need for the splicing of wire, but frequent 
occasion for bending, winding, and cut- 
ting it. Cutting wire to length with pliers 

fresome when a large number of pi 
must be so obtained. A simple cutting 
device that cuts and gages any size wire 
and can be used in either a vise or under 


readily made to fit any size w 
casily regrotnd and reset, as 
cutter slide which is shown in detail at D 


in Fig. 5 

ite forming iss complicted art and 
science in itself, but a. suggestion of a 
simple rigging for bending limited num- 
bers of duplicate pieces is given at , Fig. 
5. The pins should be no longer than 
necessary and well rounded on top to pre- 
vent any possible injury to the fingers 
As indicated at F, the same plate can be 
used for numerous parts of different 
shapes. 


QEVERAL effective hand tools exist for 
winding wire, and usually these sulfice 
forordinary shop purposes. Where higher 
accuracy is required or where many coils, 
must be wound, a more mechanical way 
of winding sometimes becomes advisable. 
A lathe tool for this purpose is shown at 
the top of the page and in Fig. 6 at ol 
It consists of a base block a, which is 
‘mounted on the compound rest, and a 
‘wire-feeding float # capable of a limite! 
movement parallel to the lathe spindle 
axis. Nuts ¢ acting against a spring d 
ale sha Seat boys esi 
Various heights to suit the spring diam- 
ter being wound. With this device, 
springs of tight tension can be wound 
practically without regard to the feed; oF 
coils may be spaced the exact feed di 
tance apart by locking the float against 
blocks placed underneath it. With spring 
wire, it is useful to remember that the 
diameter of the coil spring can be changed 
‘with the samearbor by varying the siding 
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friction and thus altering the tension of 
the wire. 

‘Something that rarely becomes neces- 
sary in the average shop is the reduction 
of wire by drawing. Nevertheless, it is 
useful to know how it can be done, and 
Fig. 7 at A shows how to do it. The die 
should be made of high-carbon tool steel, 
and the taper hole through it should be 
ieft from -0008 to 001 fn. small Tor lap- 
ping. Fine wire can be readily reduced by 
a few ten thousandths by pulling it 
through the die by hand as at B, the end 
having frst been tapered down to pass 
through the die. Redrawing isparticularly 
useful in bringing hollow wire to the exact 


Eon or tenting ated 
numberof duplicate pleve. 
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size, because this wire ordi- 


end of 
the wire should be kept well 
greased. Do not attempt to 
Teduce wire by more than 
about 5 or 10 percent at one 
drawing, and less will be meces- 
sary If any great amount of 
accuracy is essent 

‘Almost all of the uses to 
which wire can be put require 
that the wire be bent; and un- 
Jess the mechanic 
has some knowledge 
of the bending limits 
of the wire that he 
is using, he will encounter dif- 
culties. A list of the approxi- 
‘mate bending radii for various 
tempers was given in the pre- 
‘ceding article on this, same 
subject (P.S.M., Mar. °30, p. 
90). This article also. con- 
tained hints on caschardening 
i no 9 elle of he Cotas 
ti in the process of 
caschardening, strengths of 
wire, forms of sockets for use 
in connecting wire to machine 
parts, the uses of wire for ma- 
chine drives, the use of wire as 
 reénforcing agent, and the 
use of wire for the transmission 
of & push or a pull. 

While these two articles do 
not cover the entire subject of 
wire handling, they will give 


Dividing Work in the Lathe 


WOkK being machined in the lathe 
n be laid out for drilling equally 
spaced holes by the method illustrated. A 
surface gage and plate and a prepared 
three- or four-jawed chuck are the means 
employed. 
1¢ chuck must be machined true on 
its outer cylindrical surface and then di- 
vvided into 360 equal parts. This can best 
be done by placing the chuck on 
fan arbor, machining it in the 
Inthe, and then placing it on the 
1 head of the milling 


machine. 
"The work itself is placed in 
the chuck and machined as 
necessary up to the stage when 
the hele centers are tobe led 
out. Then the circle for the 
‘centers is cut lightly om the sur- 
face by means of a pointed tool. 
To sxcrain the, comet 
spacing, place the surface gage 
ona steel plate and set the 
scriber to the center line of the 
lathe. Move it to the side of 
the chuck as shown in the oper- 
ation marked “dialing,” set the 
chuck at zero, and then brin 
the gage around to the front of 
the work and scribe a line, as 
shown under the heading 
“scribing.” | Where this mark 
intersects the circular center 
line first drawn is the location 


for the first hole. Repeat this spacing 
process, moving the chuck through the 
number of degrees desired. In this way it 
is possible to mark the centers for holes 
quickly and accurately while the work is 


cing the stock in the 
of the milling machine 
fore it is taken to the drill press to be 
drilled. —Geoxce A. MeCuttey. 


oF 
‘tng wine 


Apert, 1930 


nd side views of the lathe oi 
ice, Fig. 7. How todraw wire. 


the mechanic and the home worker a 
sound working knowledge of wire as an 
aid in the solution of shop problems, 


Articles dealing with thread cutting and the 
vases of sheet metal, both of which are by Mr 
‘Simon, are scheduled for early publication 

‘An intensely practical discussion of boring 
problems in the jobbing shop has been pre- 
pared by Hector Chamberland, and the frst 
installment is to appear in the May issue, 


Old 
Bill 
Says— 


GRIND aluminum or its 
alloys cylindrically, use 

and water if no grind- 
| ing compound is available, 


Educate yourself to safety + 
habits; It will be profitable to 
you, to all those who 
‘work with you. 


ive a tool made of stel- 
finish, dry-grind the 
in. 


Ay ct ch a 
eel es Se 

Eee 
ss 


See that the pilot of your 
center drill doet not get too 
Short and. you will rid your- 
Self’ of ‘the source of many 


a 
ete oes 
prick punch. 
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Brown & Sharpe 
Depth Gauges 
answer accurately 
the question 
“How deep?” 
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BS 


Micrometer 
Depth Gauge E 
No. 607 Rod Depth 
Range 0 to 3° by Gauge Vernier Depth —_|_Drill Point Gauge 
shoptandehe of an No. 614 Gauge No. 600 [ii] and Denth Gauge 
inclwhtchiscepes. Range 0to3". Depth Graduated to readin jo. 617 
itivhandytoWe. gf ole read fom GAtivononeetgrand Range Ovo 5. No. 617 can be used 
he graduations on bymeansota Vernier, Ree cies. Ne sit eae 
the body of the gauge. in thousandths of an p= S— p omecd prt ned 
the ted permice its Forniched’widh Gor ear cen rete cone come? 
tie In small holes. 12" blades ee 
© The full line of Depth Gauges is described in our Small 
Tool Catalog No. 31. Send for a copy. Dept. P.S., 
Brown & Sharpe Mfg. Co., Providence, R.L, U.S.A. 


Brown & Sharpe Tools 


"WORLD'S STANDARD OF ACCURACY” 


in POPULAR SCIENCE MONTHLY signifi the approval of the INSTITUTE OF STANDARDS. See page 8 


© This seal om an acdvertion 


The $£,989 Shave 
for Facial Harmony 


Assmile on your face,asparklein your 
eyes,and asong on your lips when the 
Ever-Ready glides away with your 
beard! For it is gentle, swift, better. 
Itgives more shaves—yes, many more, 
shaves. Buy Ever-Ready Blades—_ 


join the chorus of Singing sinees| 


Product of American Safety Razer Corp. | 


Ever-Ready ' 
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Magazine-Rack End Table 


By 


Apxu, 1930 


W. Cryvpe Lauer 


SEFULNESS in thesense that 
it supplies ample room for 
booksand current magazines 

is one of the outstanding features 

of the end table illustrated. 

For its construction the following 
is needed: I piece of by 14 by 24 
in, S-ply walnut veneer, 1 piece of 
34 by 24 by 48 in. 3-ply walnut 
veneer, 2 pieces 14 by 10 by 20 in. 
red gum, 1 piece % by 4 by 20 in. 
red gum, and 2 pieces "% by 12 by 
28 in. red gum. All this material 
may be ordered from the mi 
to size and dressed, if de 

Cut the two Mein. gumwood end 
pieces to the exact lengt 
and joint (plane) the ed 
Lay out the separate designs of 
the scrollwork on pieces of card- 
board and, using them as tem 
plates, transfer the designs to the 
wood.” Saw to the outline with 
cither band saw or scroll saw 
Sand the edges of the scrollwork thor 
oughly, making sure that all traces of the 
saw marks are removed 
Lay out the shape of the top on the 


feats 


‘The bovksheives will hold more 
while the mapas 


1 thirty volumes, 
prove space Tor periosicale 


from Mein. stock and fasten one in place 
in the center of each upright end p 

Set the bookshelves in place over the 
blocks; and when the beveled edges at 


piece of walnut plywood and carefully the top fit snugly, nail the shelves in 

Saw to shape with scroll or band saw. place with several ‘small finishing nails, 
the edges true with a jointer plane Sinking the heads with the nail set 

land sand the rounded corners. ‘Cut all pieces for the racks from 34in. 

“The bookracks are made by cutting two plywood to the dimensions shown. Run 

pieces of $4-in. stock to size all rabbets to a depth of 34 in. Lay out 


the top alge of tach at a8 
degrees where indicated. 
| steps lee from the original wide 
each to 2 in. wide and use as the 
Fit the ends to the top by placing the 
inner edge of the upright 2% in. in from 
the outer edge of the top, and fasten with 
‘glue and screws. 

‘ut two triangular bookrack blocks 


the scrollwork with a paper template as 
before and cut the upper edges to shape 
Rabbets in the pocket ends fit over the 
edges of the end supports of the table 
The two centerpieces for the pockets are 
trimmed to, ft after the pockets are 
aseembled. ‘They are not glued in thelr 
grooves but are let loose for cleani 

‘Saw out the piece for the on 

stretcher from the Mein. g 
‘wood, sand the edges of the 
scrollwork smooth, and. nail 
and glue in place 

"Clean up the entire surface 
with fine sandpaper and stain 
the gumwood” parts with. a 
walnut ofl stain, wiping. the 
Stain lightly so. that. it dries 
evenly and matches the walnut 
Plywood. 

Next, fill all of the walnut 
surfaces with walnut paste 
filler, taking special paine with 
the nail holes. Using No. 8-0 
wet-or-dry sandpaper and 
ther linseed or rubbing oil, 
rub all parts to a smooth sur- 
face. Clean with a cloth and 
turpentine and then give the 
entire table two coats of high 
grade varnish, 


pee 


rub to a dull 
with powdered 
rottenstone and oil, clean off, 
and polish with a’ soft, dry, 
Tintless cloth. 


LAY QUT 2:1N. SQUARES FOR PLOTTING CURVES 
Dimensions of the end pieces, magazine pockets, t=, 


and other parts. Note the coustraction of the book 
‘Shetves, magarine compartments, and curved stretcher 
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you can HEAR 


THE DIFFERENCE AND 


SEE THE REASON 


IN EVEREADY RAYTHEON 
4-PILLAR TUBES « . 


HERE is an entirely new type of tube . . . Eveready Raytheon! It 
combines the highest degree of sensitivity with lasting, rugged 
strength, The patented Eveready Raytheon 4-Pillar construction— 
a revolutionary improvement—safeguards fragile elements against 
the dangers of shipment and handling. Eveready Raytheon elements 
are assembled on jigs, to put them in most sensitive relation to each 
other. The 4-Pillar construction anchors these elements where they 
belong—assuring you of a new standard of reception. 


You can see this exclusive construction inside an Eveready 
Raytheon. Look at the diagram on this page. See the solid, four- 
cornered glass stem. Notice, imbedded in it, the four sturdy pillars 
supporting the elements. That 
shows why Eveready Ray- 
theons are stronger than or- 
dinary tubes—and why they 
give you the best reception 
you can possibly get from your 
present receiver. No other tube 
can be made like this, because 
the 4-Pillar construction is 
patented. 


4-PILLAR TUBES 


Eveready Raytheons come 


4-PILLAR SCREEN GRID 


EVEREADY RAYTHEON SCPEEN GRID 
TUBE, ER 24. The weleht of te four Jaze 
lements és th 

B 


fe maken th 
ody Raythese SPilee contre 


uaive 
vitally 


in all types. They fit the sockets in every standard A. C. and battery- 
operated receiver in use today. They are built by the makers of the 
famous Eveready Layerbilt “B” Batteries—another radical improve- 
ment in radio. Get a set of new Eveready Raytheons from your 


EVEREADY 
RAYTHEON 


NATIONAL CARBON CO., Inc. 

General Ofices: New York, N.Y. 

Branches: Chicago Kansas City 
New York San Francisco 


vaiescoiee LT] 


aad Carbon 
Conseration 
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They plan world peace 
Smoking Pipes 
and sitting on a log 
[89 statesmen sit om a log and 

moke their pipes and plan the | 
Layne bee =e a bara 
3 t 

car ine are patos ete 


‘Men of thought and men of action 


relish the savor of the robust smoke 
that nothing but a pipe can draw from 
good tobacco like Edgeworth. Slow- 
burning, cool and benevolent, with a 


flavor all its own, rth is the 
choice of many a smoker. 
If you have been either 


pipe or Edgeworth, why not try them 
now together? Real smoking pleas 
ure will be yours from the first puff 
on, for Edgeworth never changes and 
you can buy it anywhere. 
‘May we not send you, with our 
compliments, some 


EDGEWORTH 


SMOKING TOBACCO 
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Howto Make 


{EW tools are needed in the construc- 
tion of the attractively embossed 
tole leather trinket box shown, The 
leather can be quickly eu to she with 
‘3 sharp knife, and the embossing 
fxs is accomplished through the use of 
simple wire forms which are pressed into 
the surface of the leather. 

While the drawings show the dimen- 
sions for a box 254 in. square, they may be 
varied if it is kept in mind that the top 
must be large enough to fit over the main 
| body of the box. A’ good rule to follow is 
| to make the outside of the lid about three 
times the thickness of the leather larger 
than the outside of the box itself. 

Tt is well in constructing a box of this 
sort to make a cardboard model by cut 
ting pieces as required and folding them 
| to shape. The patterns thus obtained can 

| bbe used in cutting the leather to the exact 
| shapes. 
| _ After the two parts of the box have 
been cut out, the holes for the 
be punched and the edges mitered to 
allow folding. ‘The holes in the lid should 


box need be only large 
‘a medium size sewing 


needle. ‘The holes ean be punched with 
either a 
nail filed 


leather punch or with a 
lat and used on the end grain 


200 FOR FOLDING 


LOSES MITERED 


[cece 


SANG A? 
iam 


TE WIRE Foe ARE passe 
Tro" me Wer veATHER 


an Embossed 


Leather Trinket Box 


By F. CLARKE HUGHES 


The leather bor forms a neat container for 
‘id buttons and small’ sewing accessories, 


of a block of wood asina sketch below. 

‘The embossing is accomplished by the 
use of wire bent to the desired design as 
illustrated. ‘These forms can be made of 
either square or round stock. Two forms 
can be male and the embossing process 
repeated until the four faces and top are 
embossed; or five frames, four for the 
‘ides and one for the top, can be made and 
the entire process completed with one 
Pressing. 

Wet the leather, place the wire forms, 
and insert the leather, forms, felt pads, 
and blocks into a vise’or old’ letterpress 
‘and apply, the pressure 
(PSM., Feb, '30, p. 96). 

After’ the lid hasbeen 
embossed, wet the leather 
along the lines of the cor- 
ners and bend the parts to 


shape. 
the lacing, which can be 
any, deather—kangaroo 
‘or wallaby skin, however, 
being preferred—should be 
cut about #4 in. wide and 
laced in the holes in the 
‘manner illustrated. 

If desired, the inside of 
the box can be lined with 
tiny elf by culling the 

inary felt by cutting the 
material to the shape cho 
for the main part of the 
box and carefully gluing it 


in place, 

‘iter’ the box has been 
assembled and laced, the 
‘entire outer surface should 
be polished thoroughly with 
ordinary wax or shoe dres- 
sing. 


ee 


‘This is the sixth of a series 
of articles by Mr. Hughes 
dealing with applications of 
this new, easy, and efficient 


sdsome leather book cover 


feet Sera Sire prince 
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INDIAN goes nautical, to 
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for him who revels in the rush of the wind, the warmth of 
the sun... an Indian. .. the sportsman’s steed . , . a lithe, 
live companion of the highway. It's the outdoors man’s wa’ 
to go places . . . swiftly, smoothly, safely, No waiting in traffic 
delays . . . no crawling up hills behind “Sunday drivers." 
Get astride an Indian’. . . feel the thrill of the surging power 
between your kni feel your blood tingle as you slip 
through traffic like a cat—out to the open highway, with the 
breeze in your hair! 


An Indian is Safe 


And remember—Indian has a reserve of power to pull you 
quickly out of danger, yet it is light enough to stop in half 
the space a car needs. ‘Indian's a tough machine, too—a stock 
model holds the world’s record of 497 hours continuous running, 
beating the famous "St. Louis Robin” plane endurance record, 
‘That's stamina—one of the things twenty-seven years success- 
ful motorcycle making puts into every Indian. That's why New 
York City's great motorcycle squad, and those of many other 
cities, are exclusively Indian equipped. Thousands of merchants, 
too, use Indians for quick, economical delivery service 


Visit your local Indian dealer. See the Improved Indians— 
CHIEF 74, SCOUT, and FOUR, and the new Indian Silver 
Arrow Outboard Motor. Or write Indian Motocycle Company, 
Dept. C4, Springfield, Massachusetts. 


MOTOCYCLES 


100 


ae 


REG. US. PAT 


Tank of tt vicnoke 
has produced a 15¢ 
screw driver thot ii 
actually equel i 
quality to many 50¢ 
screw drivers—with these 
exclusive advantages: 


HANDLE—made of a new, 
tough, insulated product 
solidly moulded to anelec- 
trically tempered spring 
steel BLAI id g remark: 
‘able FRICTION GRIP that 
can't slip. No rubber and 
no metal ferrule. See for 
yourself why Vichek Tools 
are the sensation of the 
market—ask for a Dura 
aQ__Priver at your 


hardware or auto 
wecessory store. 
cH 
“The world's largest makers at small tools!” 


THe VicHex Toot Co., cleveland, Ohis 
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“The front ofthe bouse showing the brick 
terrace an semicircular concrete porch 


ILDING bit by bit during his 
spare time, R. J. Stephens, of 
ansas City, Mo., constructed the 
remarkable five-room bungalow _illus- 
trated. It is thoroughly modern, even to 
a builtin garage, and its materials are of 
the best quality throughout, yet the 
cost for the house and a $0 by 142 ft. lot, 
exclusive of Mr. Stephens’ labor, was 
only $2,500, every item having.’ been 
recorded. ‘ 
But can other readers approach this 
feat? Mr. Stephens believes they can 
“It seems to me," is his modest com. 
ment, “that what I have accomplished 
should be an inspiration to anyone with 
a little capital and a little eredit and a 
whole lot of stick-to-itive-ness.” 
Nevertheless, the many curious visitors 
who inspect the house and all his friends 
wonder how it is that he could have 
acted as carpenter, designer, bricklayer, 
concrete worker, painter, decorator, pa- 
per hanger, electrician, plumber, drafts 
man, and tile setter. ' About the only 
thing he didnot try was the plastering 
‘The surprising fact is that he has never 
earned wages at any of these trades; he 
is the secretary and treasurer of a con: 
fectioners’ equipment company 
‘A spacious living room and the built-in 
garage are not the only features of this 
dwelling. In designing the house, Mr. 
Stephens’ first. thought was for a. con: 
vyenient, sensible plan. He was not satis 
fied with the commonplace plans he 
found in books and catalogues, so, with 
the help of Mrs. Stephens, he laid out a 
floor plan that would give cach room 
ample sunlight 
and ventilation 
Both thekitchen 
and the bath- 
room are placed 
to give the utmost 
privacy. The 


tion to a window 
and a door leading 
to a large back 


porch, it is pro- 
vided with a ceil- 
ing ventilator 
The free use of 
arches insures bet- 
ter ventilation of 


Builds Home in Spare Time 


“The desiener-bulder and his wi 
fn many-f the problems relatins to the planning 


Reader constructs large 
five-room bungalow for 
$2,500 including price 
of the lot, and incor- 
porates a number of 
conveniences together 
with a built-in garage. 


“The buittn garage 
rear of the house ly meas 


entered from the 
oa ramp. 


other rooms and gives an appearance of 
spaciousness which many 
lack, 
‘The built-in garage has a door leading 
This allows Mr. 


small houses 


into the base 
Stephens to go 
house into an eq 
sane at the Ses touch of Oe starter bu 
ton even on the coldest mornings. 

The garage is 8 ft. wide and nearly 18 
ft long. Tt ciling, the doors 
being 4 by 7.1 
terior is lined with heavy fireproof plaster 
wall board, which meets with the require- 
ments of ‘the local building code. In 
localities where all masonry construction 
is required for built-in garages, it would 
be necessary to use brick,” concrete 
blocks, asbestos blocks, or whatever the 
code specifies, ‘ 

The ramp leading to the garage rises 1 
ft. for every 43s ft. in horizontal length, 
and is 18 ft, long. As it approaches the 
doors, the driveway is nearly level; in 
fact, it rises slightly from the outside 
drain to the doors, This part of the 

drive is slightly 
lower than the ga- 
rage floor so that 
the doors can fit 
tightly against the 
vertical face of the 
concrete and. still 
allows ample clear- 
ance for them to 
swing clear over 
the level portion 
of the drive. 

Ample drainage 
for the ramp and 
garage was ob- 
tained by having 
fone drain inside 
the garage and one 
on the level part, 


seho helped im 
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DREAMING 


won't start van in 


Aviati 


Begin. Now! Send Jor This Book ~ 


CHOSE your eves. Can you picture th 
‘time when you have completed your 
solo-fight and your friends rsh out to con 
feratulate you? Or, when you fi 
fis a Master Mechanic and ar 


Eividual schoo! as been pr 
With the most modern equ 
that money ean buy and the most 
This big. new, rapidly efficient instructors. obtainable 
ery young man with AM jratraction is strictly im a 
Aispark of ambition can sce his goal cordance with reqs 

‘dreams. But the young man who is wise Bk 

takes nction at once to make his dream 

‘come true 


. Versa taining is indicated by 
Where to Start theaward to Universal fight 
There is no better way to start than to.send students of the first insurance 
What tt Means 


iC fnmwese your This Book Is Free, M 
SCestlona ard gives you information ¥0% Wake up to. the pont 
Should haves expla in Geral the vane ake, tothe posi 
tus feronautical and business courses ‘of- 

fered by this national system of schools. It 
fives you an accurate picture of each of th 
Schoole in the systern-tele about living f238Y,b¥ mualing 
Conditions, ‘equipment and” costs. [tis 

Smply oscraed from cover to cover, It 


Riccio Universal Aviation Schools 


What Universal Aviation 4 National System of Government Approved Aviation Schools. 
Schools Are Universal Fly Sc. Louis, Mo. Universal Flying School . Memphis, Tenn. 
Universal Aviation Schools are located in Universe! Fiying School Universal Flying Scheol | Cleveland, Ohio 
Yarloun soaione of the country: They are Minneapolis, Minn. Universal Flying School 
Katie seetone Ol ee tke idverset Avie, Universal Flying School . Se: Paul, Minn, Kansas City, Kansas 


Hon Corporation acivsionof The Aviation A Division of the Universal Aviation Corporation 
Eotportlion wiih, with te affieced nce, 


i} 


rvelously accurate, and 


heg/iron or brass pipe with 


It assures you easy cutting, accu- 
rate, long-wearing pipe tools. Our 
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Jeane 
the pla. 


“The large Hing room, with arin 
(a hall and "dette fs feat 


of the ramp, (see illustration at right). 

Drainage is most important in con- 
structing a basement garage of this type. 
‘There is the possibility, even with the 
construction shown, of finding the doors 
ice-locked, but not if one is careful. The 
outside drain should always be kept open; 
do not depend wholly on the inside drain 
Before ice will cake in front of the doors, 
there must be snow or water, therefore do 
not allow any snow or water to accumu- 
late. 

As an extra precaution, it is well to 
havea small trench about 3 in. deep right 
in the concrete oor of the garage leading 
from the drive under the doors to the 
inside drain. Then, if the outer drain is, 


Varnish Sticks Cloth to Desk Top 


F A cheap, thick, quick-drying resinous 
ceca weds en sitet, 6 et 
or table top can be re-covered easily with 
cloth or, for that matter, genuine or 
imitation leather. What is 
Known as patching varnish will 
answer quite as well, but a 
cheaper and thicker varnish is 
still better. 

Suitable cloth or 
leather may be had 
at many — different 
shops. Felted cloths 
in colors are made for 
this purpose. Billiard 
cloth is excellent, pro- 
vided the green ‘color 
is satisfa Cut 
the cloth with plenty 
of overlap on all sides. 
‘Then roll it the nar- 
row way, face in, and 
lay it aside tempo- 
ratily 

‘Spread the varnish 
thickly but smoothly on the desk or table 
top and see that the odges and ‘comers 
are well covered. The varnish, when 
ready to receive the cloth, should be 50 
tacky that it will stick to your fingers 
when you touch it. Let it stand until 
very tacky and watch it so as to catch it 
at just the right momeat. As a prelim- 
inary test, it is well to spread a little of it 


€- 


When the varsish on the desk or table top i 
‘tacky, the lth is rolled a place and trimmed, 


the surface water formed 
when the ice thaws on top will pass 
through this trench to the inner drain. 
This is important, for if the outer drain 
is once frozen up, it will be the last. to 
thaw out; and if there came a succession 
of thawings and freezings, it would not 
take long to have thick ice in front of the 
"The terrace in the front of the house 
rests on a heavy subfoundation, which in 
turn is anchored to the main house foun- 
dation by means of steel reénforcing 
rods. The large concrete semicircular 
porch rests on I-beams which also are 
securely anchored. The terrace is faced 
with tapestry brick set vertically and is 
to regnloreed and bound to the eonerete 
that it has not been affected by frosts. 

‘Many economical kinks were used in 
the construction of the house, For in- 
stance, the heavy brackets which serve 
to support the gable over the front door 
‘were made from scraps let over in cutting. 
the end gables, 


RETAINING 
WALL 


‘Cutaway view of enteance to the basement 
rage, showing metho of raining of the 


on a board and time it; then you will 
Know just how much time to allow. 

aroll the cloth over the varnish and 
smooth it with a roller, if you have one, 

without pulling of 

Stretching’ it in the 
ieast. See that the 
edges are firml 
pressed down. wit 
2'block. 

Lay a thinedged 

rule on. cach “waste 
eiige, exaclly on the 
ling and "in it 
with the point of a 
very thin keen knife 
bide. Hold the 
knife at a fairly low 
angle in. onder to 
make a slicing cut. 
Press down the edges 
with a block and 
watch it fora while 
to make sure’ the 
exiges will tick. 
If your vamish was suficiently tacky 
and your trimming good, you wil have a 
fine ooking op; ad the over wil never 
annoy you by coming loose and rolling 
Up into dog ears at the comers. Be sure, 
However, to allow the varnish to reach its 
maximum degree of tackiness before ap- 
plying the cloth or leather to the top 
Of the table —Hexny Geonce. 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8: 


Aven, 1930 


[ Making a Balanding 
Gander of Wood 


HE. steadfast man is a well-balanced 
man—and the same is true of this 

gander! Its steadfastness, however, de- 

pends upon the weight of a lead slug. 

For making the gander, one piece of 
pine or whitewood 98 by 2's by 6 in. and 
‘one piece 44 by 2!4 by 3 in, are required. 
Draw }4-in, squares on each as shown and 
reproduce the curves. Lay out carefully 
and cut accurately the notches that form 
the joint, which must fit well but not so 
closely that either piece will be split. 

‘Saw the curves, plane the taper from 
theshoulders BB tothe top ofthe head as 
indicated, and smooth the edges with 
file and sandpaper, ‘The broad surfaces 
should be sanded smooth and. the joint 
lightly glued together or held with a Urad 
as indicated at C. 

Drill a 34-in. hole 
34 in, deep as at A, 
drive a brad in it’as 
at D, and pour melt- 
‘ed lead into the hole; 
the brad D will ho 
the lead in place. 

int the gander in 
brilliant colors.— 
Cuanuis A. Kise. 


Ke ED 


Baa lB 
Ve Teas sus, 
Ye! squaRES Peed 
‘The cuts which form the 
mail accurately to insure 


Where to Look for Other 
Mechanical Articles 

ANY short articlesof interest to mechani 

ally mind men are entered thigh 
the magerine in the sections preceding the 
ome Worksh Asem happen 
to have mised an” of te fllowings ie ill 
my you to turn buck to the pages med and 
reid them 


age, Phun and Level... 30 
for Castings 7 
Harden Steel hy Magnetic Process... 30 
‘New Composition, Hard and Flexible 46 


Steel Mill Operation oo 
‘Medel Steam Locomotive o 
Collecting Mare Woods His Hobby 64 
Ship Model Carsies Crew. a 
Sweepings Disappear in Dust Chute 68 
Diminutive Ho Ja - & 
Outdoor Incinerator Duraps 1668: 

How Many Tubes Do You Need 


Helpful Hints for the Rad 
ABC's of Radio. 
Shifting Antenna to Avoid Static. 
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—If you want one, you want the 
other... 

Because you are modern: and 
know the pride, pleasure, and ecun- 
omy, of owning the finest thing of 
| its kind 

‘The “Yankee” Ratchet Brace is 
one of the fine things that any man 

can afford. If you 


leur, you 
hardly can afford 
not to buy it, 


Buying the 
“Yankee” Brace, 
you will never have 
| ‘ceasion to buy an 

other bit brace. 


| syanbee 
che Sa 


The famous 
“Yankee” Ratchet 
is smooth, silent, powerful. Bronze 
encased—against dust and moisture. 

Ratchet adjustment is instant, 
positive, and visible. A glance tells 
how ratchet is set; a finger-touch 
changes it, No need to hold chuck 
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v the finest car ° 
V the finest radio 
v the finest bit-brace 


bit from turning back. 
“Yankee Chuck centers bits 
accurately; 

Jocks and ree (r 


ly. Holds any 
shape—round, teces 
square, any —iavebet shifter 
taper; and will not loosen in. work. 


eaaaa® 


“Yankee Hard-rubber Handles 
(both top and side) do not warp, 
crack, shrink or bind. ‘Top handle 
steel clad; ball bearing. 

Ask dealer to let you try the 
“Yankee Brace. See for yourself 
the economy of owning the finest 
tool of its kind. 

No. 2100, — “Yankee” Brace, 
Four sizes: 8, 10, 12, 14 inches, Two- 
jaw chuck; 14” round; 54” square 
(across corners). Price, 10-inch. 
sweep, $8.20. 


“YANKEE” Bit 
Extension No. 2150 

Ide it 
looming and 


No jaws 


"YANKEE? = the ssl sou bey means stmost in quality, ficiency amd durability 
NOMTHE ROS 3IFG. CO Ligh Avene, Pale U8 


Sees ke 


S% Fike sect’ om ain etonsiesantine tin POSUEAM SCHINCE MONTIILY slguies the apgrersl of this DRETITUNE OF BrANDARDS. Sorgrest, 
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AND § OUT OF HIS 13 
NEW YORK RANGERS 
Say 
VALET 
is undeniably a better blade. 


OcKEY—fastest of al sports—call for 
FAS tint tals 00 edge and holds 
Pagfeslonel players sinst know seve 
Safer juires it. Success depends on it. 
Thav’s why their preference for the new 
Valet bladeis noteworthy. Bight out of 13 
New ork Rangers shave with this Blade 
—made of triple-hardened st finished 
to’ microedge by automatic machines. 
The newValetbladeisaremarkabletriumph 
Pp Ale emer ate rpm 

scribe i because ic 

lider through, 


ard lightly, without 
fang the skin. fry this blade i the 
tcleatiftally adjusted Valet AuroStrop— 
the only eazor that cleans and strops 
srithout removing the Blade. You'l like fe 
Ticadly angle and velverlike smoothness. 
AUTOSTROP SAFETY RAZOR CO, INC. 
‘656 First Ave., New York 
Also Toronte,Londoa, Pan Mian, Rio de Jers 
{All dealers wow have the new Valet 
‘lade i sock. 


Dermatologists 


Dhe NEW VALET 
AutoStrop BLADE 
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Miniature Pirate’s Chest 
Built to Hold Jewelry 


By WILLIAM C. CLARK 


LTHOUGH I 
designed this 
antique. look- 

ing brass-bound chest 
asa small filing cab- 
inet to match a desk 
set Thad made, my 
wife decided it would 
be much more ap- 
propriate as a jewel 
ease. So today my filing box graces her 
dressing table, 

American black walnut is perhaps the 
best wood for a chest of this kind; one 
ight-grained board 34 
by 6 in. by 4 ft. is sufficient 

‘The brass straps were cut from worn 
linoleum binding. The end decorations 

at one time the lining of a pump 
cylinder which a plumber sold me for ten 
cents. This piece was heated to a cherry 
red color over a gas burner and allowed to 
cool gradually so that it would be soft and 

workable; then it was flattened into a 

sheet. The two 34-in. his 


‘a harness shop for ten. cents. 
igs were nailed on with 
and 34-in, brass escutcheon pins. 

The tools used were as follow 


casket of back walnut with 
de brass strape and hartware 


hammer, small plane, 
try-aquare, chisels 
gouges, drill, bracket 
saw, files, ‘a sharp 
knife, and a home- 
made mit 

‘The six pis 
the box are cut to the 
dimensions indicated 
and carefully squared. 
‘The dado and rabbet joints are marked 
accurately with knife, try-square, and 
marking gage, and the waste wood is re- 
moved with a chisel. ‘The joints then are 
glued and the box clamped together, Do 
not use any nails or screws. 


REPARE a cardboard template for 
the ends and lay it on the middle of 
one end with the bottom even with the 
bottom of the box. Trace around the 
pattern with a sharp pencil; then mark 
the other end similarly. Clamp the chest 
in.a vise and gouge and plane away the 
sides to the desired shape. Save the 
cardboard from which you cut the tem 
plate and use it as a gage for applying. to 
the aides as you work them dowa to the 
finished profile, If you have what carvers 

call a. “quick” gouge—a 
ouge—use it in cutting a 
‘under the protruding curve 


ai 


T of the top. Then wrap 
|| ex0s sandpaper around a dowel 
for smoothing this recess 


Finish the work with a 
scraper and sandpaper. 

To separate the lid from 
the body of the chest, place 
the box on a flat surface 
and with an improvised 
age draw a pencil line all 
around 334 in. above the 
bottom, Saw to the line and 
dress the edges with sand- 
paper. Then use a, block 
plane to make the lid and 
base fit exactly dush 

‘The first step in prepar- 


ing the brass work is to cut 
the cardboard end template 
into two parts representing 
the end of the lid and the 
fend of the box, and then 
lay out and cut patterns 
for the brass as shown. 
Transfer the design to the 
metal by following the 
edges with a pencil; then 
scribe them with a scriber 
or sharp ave. 

Drill holes in the waste 
metal where necessary to 
receive the end of a saw 
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the end of a board clamped to your 
bench and use a jeweler’s saw or a small 
coping saw for the cutting. Dress the 
edges with files and emery cloth. Use the 
finished pieces as patterns for laying out 
the brass work for the other end, Center 
punch and drill holes for the escutcheon 
pins, placing them about $4 in. apart. 
‘Then nail on the decorations. 


FTE. hinges, which are rectangular 
‘when purchased, are filed to the shape 
illustrated and annealed so that they can 
be bent to conform to the curve of the lid 


brass hasp is similarly 
part of it which goes on 
the bottom should be sunk flush with the 
surface and covered with a wide brass 
strap, to givea more workmanlike appear- 
ance.” The ring projects through a hole 
ccut in the strap. 

A study of the illustrations will show 
how the remaining trimmings are applied. 
‘The handle rings are hammered slighty 
D-shaped. A small brass chain prevents 
the lid from falling too far back. Rubber- 
headed tacks prevent the bottom from 
scratching the surface upon which the 
chest is placed. 

‘The next step is to add several hundred 
years to the age of the chest and give it 
the appearance of once having been 
rescued from a burning galleon, Scorch 
it black hereand there with a blowtorch or 
‘small alcohol lamp. In one or two places 
let the lame burn wide, shallow depres 
sions. 

Apply judiciously a few scratches and 
bruises and scrub. the whole exterior 
vigorously with a stiff wire brush in the 
direction of the grain. 


ILE the corners and the brass work at 

afew points. The brass may be 
roughened by applying acid here and 
there with a small brush and washing 
it off with baking soda and water as 
soon as it has done its work. When the 
metal is dry, rub it briskly with fine steel 
wool, 

Obtain dark paste wood filler, or color 
natural filler with dark brown tinting 
color ‘ground in japan, and rub this 
‘against the edges of the decorations, wipe 
off the excess, let the paste dry several 
day’, and then give the chest two or three 
coats of hot linseed oil thinned one half 
‘ith turpentine, Rub the wood vigor- 
cul after each application of the thinned 


To antique the brass, mix green ground 
jn japan with enough tu 
a thick mixture and apply 
metal work. Allow this dressing to dry 
for five or ten minutes and rub it off 
lightly, allowing the green to remain 
the depressions and rough spots. A little 
dark brown added in the same manner as 
the green will make the brass look still 
older. 

If you desire to line the chest, cut stiff 
cardboard or thin wood to fit each inside 
face, pad the pieces with cotton, cover 
them with sk and then set inthe bot- 
tom first, put the two opposite sides in 
place, and finally fit the two end pieces, 
which will wedge in and hold all the 
padding. 


blade. Lay the work over a V-notch in 


A coupon that 


wins friends 
Mail it, please 


POPULAR SCIENCE MONTHLY 


Millions of men have 
sent these coupons in. 
And 86% of those who 
make this free 7-day 
test never return to 
old shaving methods 


E know thar 86% of the 

men who make this test 
are convinced by it—become reg- 
ular users of Palmolive Shaving 
Cream. And that is the proof of the 
pudding. Surely our chances are good 
of pleasing you. And if we can do 
that, you will be the first to want to 
know of it. 


We asked 1000 men 


A few years ago men asked why we, 
makers of outstanding soap products 


These 5 unique 
fecteree. 


1 Muttiption itself ie 
lather 250 times. 


2 Solteas the beard in 


‘one minute. 


3 Maintains its creamy 
fullness for 10 einates 
‘oa the face. 


4 Strong bubbles hold the 
bbaies erect for shaving. 


5 Fine after-effects due 
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in other fields, had never made a shaving 
cream, They told us—1,000 of them— 
where other preparations failed. ‘They 
set s high goal for us, and our great 
laboratories responded. Behind them 
stood 68 years’ experience in soap- 
making. But it was not easy. 
The first 129 formulas were rejected 
finally success came, in a shaving 
ream based on the olive oil principle— 
‘one that embodied five important fearures 
exclusive in Palmolive Shaving Cream, 


Now a test, please 

Now we ask the courtesy of a 
test. For we have tried to please 
you. And we offer to convince you 
‘at our own expense. All you risk 
isa stamp—and a few days’ shaves 
will do the rest. Will you mail 
that coupon now, please? 


! 7 SHAVES FREE 
nt canot Paloolive Alter Shaving Tal 


i 
H 

| Simply insert your name and address and mailto 
|) Paltctive, Dept Mais, P. O-Box 373, Grand 
fe Cte 
H 
H 


Pos Ofc, New York Cy. 
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ms 
Copper Lontern 
is interesting sed 

sleto make. The 
tools are ball peen 
fammer, anvil or 
tmooth block of 
iron, cutting pliers, 

le, snips and a 

Goo ComPAss 


COMPASS 
helps! 


HE Esterbrook compas 
Ichough low in cost, does 
‘workwell, Itsneedle and lesd 
are always vertial-parallel 
No slipping oF digging. The 
radiusis precisely determined, 
‘on its beam, before you stat. 
Working on a new prine 
ciple, ie's small in size, yet 
makes up to S-inch citcles 
Aworthyadditiontoeven the 
most elaborate tool kit! 

Yet ies only 50e—at any 
co direct from the 
ExterbrookPenCo.,80Cooper 
Sereet, Camden, N.J. Sent 
postpaid on receipe of $0e in 
stamps, cash or money order. 


By RICHARD GRAVES 


IMPLICITY of construction and 
attractiveness of design make the 
slow lights or torchéres illustrated a 

worth while problem for the amateur 

‘wood turer. ‘The lathe operations are of 

| the simplest, and the small amount of 

| electri should not prove 
| @ stumbling block for anyone. 
‘er gumwood are 


y 
| and finished to suit the individual taste. 
Jn making the top i will be necessary 

to glue a 
hardwood block in order to have a lange 
enough surface to attach to the faceplate, 
In the construction of the base, however, 
the faceplate can be attached directly 
to the bottom of the hardwood block 


Decorative Glow Lights 


[Lights such as these not only serve to aenament the mantel but their 
Tight will give the entire oom a plow of hoi 


ince and warmth 


At Sach piece ie competed, sand it 
yorou the finish, and polish it 
Wie Haake che inthe! 

Bore a hole in the center of the base, 
using a bit of the same diameter as the 
Zin. length of threaded pipe that is to be 
‘sed for the electric cord. 

Concentric with this, bore in the top 
surface holes just large enough to receive 
a pull-chain electric light socket as shown 
in the accompanying drawing. 

‘The pull-chain of the socket is passed 
through a }4-in. hole drilled at one side as 
indicated, Before threading the chain 
through, it may be removed from the 
socket mechanism, passed through the 
hole, and then refastened. It is essential 


to bore a hole in the toppiece to serve as 
an air vent 
The shade is made by bending a piece 


of 8% by 5§4 in, parchment into x c 
inder having a height of $54 in, and a 
diameter of 254 in. Paper fasteners 

ean be used to hold the cylinder 
together. They should be placed so 
that the prongs come on the inside 

Alter the shade has been bent to 
shape, it can be decorated with 
artist's colors; or a. decalcoma 
transfer can be used. In any case 
the shade should be given a thin 
‘cont of shellac and allowed to dry 
thoroughly before it is put in place 
oon the light 

Insert the shade over the 254-in, 
projection on the base, and fit the 
top in place, making sure that the 
heads of the paper fasteners are 
placed at the back. ‘The shade may 
be glued fast to the 4op but not to 
the bottom, as provision must be 
made for changing the bulb 

‘The best decorative results are 
obtained ifanamberor flame colored 
bulb is used instead of white. 


A stax drill, so called because it 
hhas cutting ‘edges radiating from 
the center, is the best tool to use 
for drilling concrete, brick, or other 
ry. In the absence of this 
an ordinary cold chisel will 
also’ do the work if it is slowl 
turned between the fingers as it 
is pounded with a hammer, 
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Folds of Cloth Safeguard 
Files in Tool B 
KEEPING files in good condition—and 
they are usually muchabused tools— 

is not half so dificult i you, provide a 
holder for them like the one illustrated. 
Each file is protected by cloth and is 


readily accessible. 

‘The holder is a box 4 in, high, long 
enough to receive the longest file, and 
deep enough to accommodate the desired 
number of files. Two metal rods A are 
placed parallel to the ends of the box and 
at about 33 in, from the corners 

A piece of cloth having a width equal 
to the distance between rods is sewed 


FILES ARE HELD 
In Foubs 


Rach file i placed ia» ud of the cloth act 
ie'thus well protects! Grom’ the uther Sle 


on the rods B so as to have the loops of 
cloth come within about 1 in. of the bot 
tom of the box. Rods B are bent to a 
loop at each end and sipped on the two 

Similar boxes can be used for storing 
drills, reamers, cutter bits, and many | 
other tools. —K. Renner. 


Stand Converts Hose into 
Garden Sprinkler 


Y EQUIPPING your garden hose 

with an adjustable nozzle and the 
simple standard shown, it is possible to 
supply a 20 ft. diameter section of your 
garden with an even, gentle flow of water. 

he standard, which can be easily 
made from scrap lumber, has four legs 
which are spread far apart to insure stead- 
iness even with high water pressure. 

The advantage of slow watering is 
obvious. Firs, itis not necessary to hold 
the hose in the hand: second, the hose 
can be left on until the ground has be 
come thoroughly soaked; and third, 
thorough soaking is an essential if the 
best results in gardening are to be ob- 
tained. —H. B 


afew 'srap. pieces of packing-case amber 
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Add a Room the build 
Never Planned. 


... and end your 


Clean as a whistle. . . free from 
the dust and dirt of coal and ashes 
= ++ your basement offers endless 
‘opportunities for greater home en- 
joyment when a Silent Automatic 
is installed. 


‘You not only have room for a rea. 
workshop, a cosy den or playroom, 
an inviting gym... but you and 
your wife are relieved forever from 
all the cares and worries of “tending” 
the furnace. 


Your home is always warm .. . 
that uniform, healthful warmth 


SILENT AUTOMATIC CORPORATION 
412001 East Jelersom Avene 

Detroit, Michigns 

‘Gentlemen: Please smile bockies “The Intel 


heating problems for good & 


SILE 
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that prevents colds and sickness. 
Your walls, draperies, rugs, decora- 
tions, furniture stay clean twice as 
Jong, Silent Automatic can be in- 
stalled in a few hours... so quickly 
your home cannot chill. And it may 
be purchased on the most reason- 
able of terms, 


‘Your own neighbors will tell you all 
of Silent Automatic advantages 
particularly about its remarkable 
economy in the Spring. Send the 
‘coupon for their names . . . and for 
complete information. 


MATIC 


THE NOISELESS On BURNER 
Co 
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Bu smoke a pipe that smells 
Tike burning insulation? « . . The 
poor chap probably never heard of Sie 
‘Walter Raligh’s favorite smoking mix- 
ture. He doesn’t know there's a tobacco 
s0 mild and fragrant it gets the O. K. 
of even the fusiest pipe-eiffer. He 
dloesn't know that true mildness needn't 
sacrifice body, flavor and “kick.” He 
dewalt hao he an smoke ap al 

day long without getting himself orany- 
bea ee all hot and bothered. In other 
swords, he hasn't met Sir Walter Rakigh. 
Some day he will. Let's hope it's soon. 


How to Take Care of Your Pi 
(Hint'Na. 4) Don't use & sharp ksi 
clean out ‘the carboo. You may cut 
frough the cake and chip the wood. A 
lite “wood spots” ake away 
from the sweetness of + pipe. Use 3 di 
Keife or reamer, Send for our free book, 
let, “How to Take Care of Your Pipe.” 
Brown & Williamson Tobaceo Corpoca- 
tion, Louisville, Kentucky, Dept. 86. 


<a> —_ 
Sir WALTER 


RALEIGH 
Smoking Tobacco 


It's milder 


New Finishes for 
Woodwork 


By BERTON ELLIOT 


‘Wood trim can be antiqued by applying a mixture of raw umber 


‘tnd turpentine over a fat 


IDE from the large group of 
ish, and enamel finishes for: 
terior woodwork, there are a num- 
ber of special finishes that the amateur 
craftsman can apply. These finishes har- 
monize with the more modern type of 
wall decoration and make it pose to 
carry out any desired color scheme on 
both walls and woodwork. 

"Three special finishes will be described 
—a stipple glaze, a gold bronze fat finish, 
snd an antique finish, Before any of then 
can be ay necessary to prepare 
1 foundation of the dominating wall color. 
This foundation usually consists of s0- 
called undercoaters or flat wall paint, and 
the number of coats varies with the con- 
dition of the surface. Twenty-four hours 
should be allowed between coats, and 
each coat should be,sandpapered lightly 
fand dusted clean before the next coat is 

applied. 

‘The iast undercoat can be stippled, if 
desired, to produce a pebbled effect. This 
istdone by brushing the paint on 2 small 


‘or an ‘enameled undercoat 


portion of the surface and then working 
over it with a stippling brush belore it 
‘has a chance to set. The ends of the brush 
bristles make tiny indentations in the 
faint. 114 coarse stipple is preferred, a 
litle dry plaster of Paris or whiting 
should be added to the paint. 

In applying what is sometimes called 
the stipple glaze finish, a small amount of 
painters oll color oF a. special lasing 
color of the desired s! ned wit 

ine, Batis ial glazing 
liquid and is then spread out on a piece of 
tin, glass, or board. The stippling may be 
done with a stippling brush of with 
piece of crumpled cloth, chamois, or soft 
paper. The fineness or coarseness of the 
textured effect depends upon the stippling 
method chosen. 

‘The brush oF wad is moistened with the 
stipple color and patted on the surface. 
Considerable variety in the pattern may 
be obtained by varying the pressure and 
adding a twisting motion of the hand 
as the brush or wad is patted over the 

Ordinarily a very much lighter effect is 
preferred in finishing woodwork than in 
wall decoration, and the stipple color is 
not, as. rule, applied all over the surface. 
Pleasing restlts are often obtained by 
shading from the edges towards the cen- 
ter. On a door, for instance, the edges of 
the panel may be done first, when the 
stippling color has first been picked up; 
then as the brush or wad loses its color, 
the stippling is continued toward the 
center of the panel, the center being left 
Pesci plalcolr. Casings and 
pegs many be rete the se wy 

applying a deeper stippling on the 
outside edges. 

To produce a gold bronze flat finis! 
the final foundation coat is not only stip- 
pled as it is applied, but some gold bronze 
powder is patted lightly into the surface 
and stippled to produce a blended or 
clouded effect. 
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This is best done with a small wad of 
cotton batting dipped into the bronze. 

‘Another special finish that is extensiv 
ly used at present is antiquing. The back- 
ground may be of any desired color, 
either in flat painted finish or an enamel 
finish built up in the usual way with a 
flat undercoater and enamel finishing 
coats. When dry a brown glazing mixture 
of raw umber thinned with turpentine is 
brushed on a small part of the surface 
and, before it reaches the ‘‘setting” 
point, wiped off with a cloth. A faint 
trace of the color strikes into the back- 
ground coating, giving it the mellow, sub- 


dued effect ordinarily produced by natural | 


ageing. 
‘There is another method of antiquing, 
but itis adapted foruse only on unfinished 
open-grain woods such as oak, walnut, 
ash, and elm, The wood is stained in the 
usual way and given an aged appearance 
by filling the pores of the wood with a 
spray wood filler. After the filler has been | 
applied and the surface gloss has dis- 
appeared, it is wiped off with a cloth 
diagonally across the grain instead of 
straight. across as in ordinary wood fin- 
ishing. When the filler is thoroughly dry 
(not less than forty-eight hours should be 
allowed), thin coats of shellac are applied, 
followed by a coat of flat-drying varnish 
or lacquer, oF by a waxed finish. | 


Rubber Band Helps Start 
Nails in Awkward Places | 


AILS can be started in awkwant 
places if they are held firmly against 
the side of a hammer head with a rubber 
band in the manner shown. The twisted 
band serves as a means of holding the 
nail upright and immediately releases the 
nail as soon as it is started into the surface 
‘of the wood. 

Place the band over the head of the 
hammer, give it one complete twist, and 

lace the other end over the claw’ (see 
stration below.) 

In putting the nail in place, insert it | 
under one section of the cross formed by | 
the rubber, move it toward the center, 
and then turn it to an upright position 
Start the nail with one firm blow of the 
hammer.—R. G, Horemtss. 
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These Electric Starting 


Outboard Runabouts Open 
Even Shallow Waters 


to Navigation 


Tilting Propeller Lets You Cruise, Hunt, 
Fish, Race or Explore Regardless 
of Shoals or Obstructions 


Johnson Sea-Horse Motors—world’s speed cham 
plons—now appear with special hulls to match. They 


eee tanec mee eee 
Dp Maen tee eee 


pe ES ea 
HE ee 
ia al ef pod nates oF rine ae 
py pes 
Fradog hs roup af otrutsare dhe Joon 
Pan nt arg Coie pa cee 
SSiliyawtocl eta tag ene weer 
pany concnedin hachinhe str Thine 
Cy oe 
‘about ata fraction of the cost off ‘motor boa 
Johnson Matched Units—$240 te $1065 fob. factory 
Stee cee aie 
rte for elon Acincedeatsag dfs 


MATCHED 
UNITS 


110 


To Play Better 
Play Safe 


To ge tan, dvtion, contr 
the green to improve your 

form and your score i 

tig 

Teast rugged sone of your body. 

i tated ate Sen 

tained aibletes in 

Tauer & Black ate 

a teat 

nly to ta 

structures, but to enjoy the snug 

Comfort, security, freedom which 

take for brilliant performance. 

‘Thade hxenupporteria 

rulbercored tbe kai 


Bike is « simpler, all elastic 
porter, the choice of cosches, trie: 


Sclpocint on baer 


Pal 


and BIKE 


DIVISION OF THE KENDALL COMPANY 
Chicago . . New York  » Toronto 


POPULAR SCIENCE MONTHLY 


LADY boy sho is handy with his jack- 
swat bald Seatacieeny somes 

ly 1 realistic twenty-passenger 
toy flying boat illustrated. 

‘The hull is whittled from a 174 by 2 by 
16 jin. piece of soft pine, the pontoons 
from } by 3% by 4 in. blocks, and the 
wings from a piece of stock 34 by 3% by 
20 in. 

‘The wing and pontoons are mounted on 
the hull with struts made from wooden 
meat skewers and lollypop sticks. A 
recess resembling a cockpit is cut in the 


How to Whittle a Toy Seaplane 
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hull, and a thin metal or pasteboard wind- | 
shield is placed in front of it. | 

The two propellers are bent from 24 by 
234 in. thin metal blanks; and the motors, | 
made from 1 in. diameter curtain rod, are 
fastened tothe wing struts with brads and 
siue. 

Thin metal is used in the construction 
of the elevator, stabilizer, and rudder 
unit, the members being riveted together 
as shown 

The ailerons are represented by knife 
lines. —Doato W. CLARK. 


ASTEN FIN 
WITH BRADS. 


el 


KNIPE-LINE 
AILERON 
on 


Dimensions and details of a twenty-pasenger fying bout model. This 
traction of white toy feptoniuctions of the mest-modern types of aircrat. 


estes foe the 


Chucking a Paper Friction in the Lathe 


REBORING « paper friction generally 
involves the difficulty of placing the 
cylinder in the chuck so that it will be 
centered and wll evolve true 

complished w ith 
litle trouble, 
however, by placing. 
the cylinder on an 
arbor that is a loose 
fit. in the center 
holes of the flanges. 
Mount the arbor on 
the Inthe centers 
and slide the fric- 
tion up to the open 
jaws of the chuck: 


Folded Paper Airplane 

Explodes on Landing 
A TOY silane that will explode and 
thum when it hits the ground can be 
made by attacking a lange match to the 
Boe of un aiplene mae by falling 
tioce of paper to form the fuselage and 
isa Whled tls 


Bae RE 


‘The arhor should bea loo fit in the center 
Thole “ofthe apse Griction ‘eine chucked. 


he fet in series of 


then carefully tighten the jaws up on the 
fron flange. While tightening the jaws 
‘of the chuck, rotate the arbor slowly with 
the hands to be stire that the work, is 
well centered and is 
held true to the 
center line of the 
Tithe. 
Remove the arbor, 
and the paper fric- 
tion can be easily 
bored with the 
assurance of having 
the hole absolutely 
in the center of 
the work.— James 
Euus. 


dry cells is slipped over the stem of the 
match and allowed to rest against the 
head. : 

‘The match is then attached, head out, 
to the nose of the paper plane with alange 
straight pin. 

‘As the plane hits the ground on landing, 
the weight of the small nut wil eause the 
match to ignite and thus burn the 
plane. —Rowet L. Saw 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


TT ASSIST you in your home workaony 
(Diforcuse Scttcr Noe ne? 
| ‘alaining working drawings of 8 
number of well-tested projects, Each subject 
Can be obtained for 28 rats with the exception 
of certain designe that require two or thee 
Sheets of blueprints and are accordingly $0 or 
7Seents as noted below. The Depots are | 
tach 13 by 22 | 
ilar Science Monthly, 
SAP Fourth Aventey New York 
Send me the Wneprint, or Wucprint, Thane 
ndetned blo, for tehich T neo 
‘ters vents. 


irplane Models | 35. Eve Tube Detaila 
Airpas 5 kiccene 


Small-Bubble Lather 
Makes Shaves Last Longer 


om 


Your razor works closer and smoother 
as a trial will prove 


bieueca HEN you finish a Colgate shave, rub your 
1 inthe Cabinet Wi over your face—note that you have a 


|X itn fate wien 
Book Trove 
| 5. xitehen Cabinet 
1h Ten Wi 
TF Getae 
br 


closer shave than with ordinary lather—it'’s a shave 
that is bound to last longer. 


home Table 
‘ool 


‘The reason is plain. There’sa vast difference between 
this new Colgate small-bubble lather and the old- 
fashioned large-bubble lather. A marked difference 
in moistening power. 


oan 


nec 


eer inch Ses 
31, Bimpie Baek asks. 


BS 
1—The soap in the lather breaks up the oi 
film that covers each hair. 2—Billions of tiny, mois. 
tureladen bubbles seep down through your beard 
-erowd around each whisker ... soak it soft with 
wate 


108. Scene Hall Moet 
tia 


Instantly your beard gets moi 
and lifeless ... scientifically softened right down at 
the base ... ready for your razor. 


Thousands of men, after various trials with ordinary 
lathers, have adopted Colgate's as supreme. To prove 


113, Lathe, Det, Prem. its superiority, mail the coupon below. We will send 


ae. alate doe also, a sample of After Shave, a new lotion—refresh- 
Some eas i ing, delightful ... the perfect shave finale, 
ws. overeat] IE EE ag 
42 Tae Ml 30, toot Cabinet, Bor 
4a, roleFube tutte | °° “Spe 


Meme 
"iis i ain id so ey hoch 


City and Sate 
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T. is an imaginary “X” in real 
life and the carpenter takes his 
chance on the hidden nail. 


The least — or, rather, the most he 
can do is to keep a Nicholson Slim 
Taper File on hand. It will give 
him a sure sharp method of repair- 
ing the damage that may be done 
by the hidden nail. 

For sustained speed in any kind of 
filing you can bank on genuine 
Nicholson Files. At your hardware 
or mill supply dealer’s. 


NICHOLSON FILE COMPANY 


Providence, R. 1., U.S.A. 


NICHOLSON FILES 


A FILE FOR EVERY PURPOSE 
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Homemade Lathe | 
for Making 
Deadeyes 


other small fittings a long and tedious 
task. Excellent models sometimes remain 


simple lathe illustrated (Fig. 

deadeyes can be turned, out i 

‘evening to complete an elaborate mode 
The lathe is merely a chuck mounted 


DRILLING DEADEYES 


Gs Fic, 4 


i the can bs we for uening, sanding, 
Arig by chucking the stock, sander, of il, 
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‘on a polishing head, electric drill, motor, 
‘or any other source of power. It can be 
‘used for turning capstans, trucks, car- 
riage wheels, and kegs (Fig. 5), and for 
‘sanding smal fittings (Fig. 2). By using 
two blocks as shown in Fig. 6, cannons, 
taffrails, and the like can be turned out. 

T use dowel stock for the large dead- 
eves and white celluloid knitting needles 
for the smaller ones and also for blocks. 

‘The stock is first chucked, ‘The tail 
stock is then set so that the desired length 


sock 
EAK|| r000 eesr- 


—a 
sO 
‘TURNING CANNON 


Fic? 
TURNING STEERING WHEEL 


amon sting wha ca bee yo 
Sangeeta and ete 


| of stock protrudes on the working side. 

| ‘The deadeye is turned to shape by’ using 
small three-comered file ground to a 

| cutting edge (Fig. 3). Ttis sanded lightly 
with a strip of fine sandpaper and turned 
off the stock, The talstock is then moved 
hack, the rule on the guide strip (Fig. 1) 

| serving as a gage for length, so that the 
next deadeye ean be turned. 

‘After the lanyard holes are laid out 
with a punch or sharp nail, the deadeye 
is held in a battery clamp while being 
deilled (Fig. 4), the deill being held in 
the chuck.” If the chuck is too large to 
hold a small drill, place the drill in a pin 

| vise, and the vise in the chuck. 

‘The steering wheel is made of hard- 
‘wood by the method illustrated in Fig. 7. 
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FOR performance, for 
beauty, for ease of applica- 
tion there's just one finish for 
thousands of folks who know 


how to make and keep things ship-shape— 


Yanize 


LUSTAQUIK FINISH 


So look around your 


home—your 


guests do—and apply the 


Kyanize finish that a close inspection shows is needed. 


For toys, furniture, woodwork 
and countless home uses there's 
the new Lustaquik—the new Ky- 
anize quick drying smooth flowing, 
waterproof enamel in a wide range 
of smart tints and colors. 


Special Teireductory Ofer—Just send ws 
ne cellar and the name of your favorite 
fprint desler and obtain a full-pint can of 
sense Lustaquik Finish, 3 good. brosh 
ti tg ew bea a cco fhe Cera 
Home-* Meztion color desired, 


Boston Varnistr. Compaxy 
Boston, Mast. 
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Bringing Wall Switches 
within Child’s Reach 


MOF wall switches are too high for 
a small child to reach. A’ very 
simple and at the same time convenient 

method of bringing these switches to a 

lower level is shown in the illustration 

An advantage of this arrangement is that 

the walls are in no way disfigured, and the 

device canbe removed when it is no 
longer required, 

The switch plate and switch should 
first be removed and a single flush outlet 
receptacle installed in its place. This is | 

aan easy change to 
make, since” the 
two ‘devices are 
mounted in exact- 
ly the same man- 
ner. 

Make up a short 
extension cord 
consisting of an 
18-in.lengthof silk 
covered, parallel 
conductor lamp 
cord and an at- 
tachment plug 
J & anu suall pend 
' GOODELL-PRATT CO., Gurexrreuo, Mass. aah Sree 
| Attached i one dollar fo one of your pocket crew driver sete ax masa Ehegneh type 
{offered in April Popular Science magus icem “the catenin, Switch | may be 
pendant switch shown in the illustra- 
tion. In this case, the hole in one end of | 
the switch body only is used, and the two 
wire ends are connected tothe opposite 
sides of the switch. 

Insert the plugin the new wall outlet and 
The Tool of a Hundred Usesx the device is ready for use-—H. 11, Rugo 


Model Plane Flies Too 
Fast for His Camera | 


KNOWING hat there are many who 
would enjoy seeing the products of 
other readers! skill, Mr, Claire: Wilson, 
cof Calgary, Alberta, Canada, sent in the 
nbotoraph elo of his completed model 
‘A dete program fretting ahead financially of the S piril of St. Louis, 
“Wil GeFoctnal om pe four of ite ona In hi letter Mrs Wilson said: T w 
—— | unable to get pictures of the model in 

flight, as T found that it flew too swiftly 

for the type of camera that T-used. 
found this model to be an excellent per- 
weight and size, and secured 


To introduce a sample of Goodell- 
Pratt quality to every tool lover in America, 
we are offering at the special, low price of $1.00, 
this handy tool. Ideal for repair work on radios, 
fire-arms, clocks, household appliances, ete, 
Contains three serew driver blades and reamer. 
When not in use, the chuck and blades are 
inside as shown. ) ted handle, 
isfncti onally guaranteed, 

Pin dollar bill to this coupon and send in 

today. 


Model Ship Supply Ca, Dept 0, Mineo 


mnt of Boice-Crane machines Pec 
shop wil make your spare former for 


Cranten, Pitching, Afass. Sights from 90 to 250 ft.’ when. hand 
rage of $3.00 per hour for hia epare time, launched and also realistic R, 0. G. 
Cts, Wah, flights of smaller distances, I found your 

‘aging Na way at colleges sold blueprints very easy to foliow."” 


‘or Many excellent airplane models are in- 
cluded in our list of blueprints on page 
iL. ‘These include a very light scale model 
‘of the Bremen (No. 87) and two noteworthy 
long-distance models (Nos. 102 and 104). 


ma] 


t from Forvian Semice 
Mostuty Blueprint No. 69 (cee page 111) 
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‘Turning Heavy Pipe in a 
Small Lathe 


N CONSTRUCTING a large dam in 
India it was necessary to machine a 
large pipe bend so that it could be used as 
part of the sluice valve piping. Such a 
id should be turned on a large lathe, 
but since none was available it was a case 
‘of doing the best with the machines at | 
in many cases ingenuity took 
ace of proper facilities. 
First, the bend was attached to the 
cross slide of the lathe by means of a 


Cros feed is obtane by having & pat en- 
bol hel on te Sones to 


4-in, wire clamp, thus allowing the depth 
of cut to be adjusted. 

A compound rest was bolted to the 
faceplate and a counterbalance arranged 
{in order to insure smooth running. An 
L-shaped boring bar was adjusted on the 
compound rest and an arrangement for 
cross-feed was made by placing a ratchet 
wheel in place of the feed handle. 

On the head of the lathe can be seen a 
‘bracket which holds the pawl; this in turn 
‘engages the ratchet once every revolution 
and thus supplies the necessary cross- 
feed.—R, J. Sowas and D. G, Suess. 


Accurate Jointing with 
Hand Plane and Guide 


CCURATE jointing or edge planing 
of thin stock can be accomplished 
by clamping a hand plane and 

jen guide in a bench vise as shown. 

"Sharpen the plane iron to a razor edge 

to take a very light cut. Then 
make a guide from a sound piece of stock 
and on the back of this nail a second piece 
about § in, wide, placing it so it will pro- | 
below the lower edge of the 


casi 


first pi 
ifthe uid onthe plane as shown sod 
lock it in the vise, making sure that the 
fenca A HE ade to the bottom of | 
plane the work edge up, press 
it firmly against the fence, and slide i 
‘over the cutter.—W, C. L. | 
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Here you are, Gentlemen! 
nother Opportunity 
to try the 
Williams Shaving Service 


(Co en ae 


Fora short time, with every tube of Williams Shaving Cream 
large size—at the regular price, 35 cents, you will receive, 
FREE, a bottle of Aqua Velva, half the regular 50-cent size. 

A chance to try the Williams Shaving Service, with half of it 
for nothing! Velvet’... forthose who know this shaving service. 
Velvet... for those who do not know it yet, but who, once they 
do know it, will come back and buy. That's why we offer it. 


No face has learned the utmost in shaving care and comfort 
that has not known the Williams Shaving Service—Williams 
Shaving Cream and Aqua Velva. 


And here’s a chance—a short-time chance with long-time 
comfort—to get half of it FREE. 


c # 


‘The Williams lather, Standard for 90 years. Lather that makes for quick shaves 
and clear complexions. And Aqua Velva,a perfect after preparation, made 
to keep the skin all day long as the Williams lather leaves it, flexible and 


This combination of Shaving Cream and Free Aqua Velva is on sale wherever 
shaving cream is sold. Don't miss it, 


(This offer is good only in the United States) 


JUST NOTICE THE FINE SKINS OF MEN WHO USE 


Williams 


SHAVING CREAM——AQUA VELVA 
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sabi over tie por 
rows spots in concrete ‘or brick walls-and 
floor with 


SMOOTH-ON No. 7 


—the only effective waterproofing material 
that can be applied from inside and to wet or 
dry surface, 

Excellent also for water 
pits, 
marae, 


vofing boiler 
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Hints on Buildin 
a Game Table 


N BUILDING a small-size pool table 
(such as the type described in P.S.M., 
‘Mar. '29, p. 124), a few simple kinks can 
be applied that will not only simplify the 
construction but make the work more 
nearly perfect. 

‘Small size billiard balls are hard to ob- 
tain and when they are obtainable are 
expensive. Imitation agate marbles, how- 
ever, serve nicely. They come in many 

fare just about the right weight, 


you can do the work yourself 


SMOOTH-ON No.1 | 


fs the good old standby for stopping leaks in 


boilers, radiators, tanks, sinks, | 


Use it on’ the automobile for 
stopping leas in rad 
hhoneconinections, gas 
gas, oll and exhaust Hines, 
Keeping lubeicators, hab 
‘caps and nuts from loosen 
ing and falling off, ete. 
The Free Smooth-On Re. 
fir Book il stow” you 
WW an astonishing mim 
ber of repairs are easy to 
make, and by doing’ the 


‘knobs, etc. 


ow mat 
tare 
‘tera 


ee 


meat work 'yoursel’ you make 
bie savings, "Mail the 

Write fer coupott for a free copy. 

FREE BOOK | 


_ 


Doit witt SMOOTHON 


| these marbles, the 


Imitation agate marbles, % in. in diameter 
Aid of ferent core ‘can be sed 


have the necessary life, and a whole set of 
diameter, can be 
cents. 
nk shots are possibl 
iC Yin, chopistry hose is used for cash 
fons. Glue the hose in a groove cut in the 
des of the table. ‘The soft pliable rubber 
is preferred to the harder, reenforced 
variety. 
Pockets can be easily made by using a 
piece of brovn kid leather as shown in the 
figure at the top of the following page 


purchased for thirty- 
‘Three-and 


‘The leather is cut as shown and fitted 
around a small piece of 3¢-in, dowel. By 
allowing the edges of the leather to over- | 
lap a litte, stitching the joint will be | 
unnecessary. 

‘Cues can be made from a 1 by 6in. by 3 


wuEs6 


BROWN 10 LEATHER 
(slirrea As sown) 


Dimeasions of the jig for holding the 
Manis and method of making the 
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gz “Your Frye Sees h- 
w/a 


pS 


WOLLENSAK 
$16.50 


SOLVE the mysteries of tnscet, plant 
2nd mineral Hes with tne Wal deat 
Me yaell 


tt Fee” Catalan fee 


DANISH INVENTOR 


BRINGS YOU AERFECT SHAVES 


Sannella 
=" Talks to Reed Players. 
Get this Free Book! 
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ft. 3 in. piece of well-seasoned maple 
Smooth and straighten one side, turn the 
Piece over and plane the opposite side to a 
taper, so that the piece measures 34 in. on 
‘one end and 34 in. on the other. Rip the 
piece down so that it will be 76 in. square 
‘on one end and 34 in. square on the other. 
Plane off the four comers thus giving you 
aan eight-sided piece 

Continue the process of planing of 
the comers in this manner, holding the 
blank in a wooden jig such as is shown in 
figure at the top of the following page. 
This jig can be held firmly in a vise dur- 
ing the planing operation, 

In the making of small-size cues the 
difficulty of obtaining tips small enough 
for use has always presented a problem. | 
A serviceable tip can be made by driving. 
g-in, rubber-headed tacks into the tip 
ends of the cues and grinding them down 
to size. These tips have the added ad 
vantages of not coming loose easily and 
of being easily replaced. —G, A. REIMER 


Jars under Shelf 
Hold Hardware 


Y SUSPENDING mayonnaise jars 
under your workshop shelves as 
‘shown, you can save space and at, th 
same time keep screws, bolts, lock washers, 
and various spare parts in full view. | 
One twist of the jar will free it {rom its 
cover, and a like twist in the other direc- 
tion will fasten it back in place. 

e jars used are of the screw type 
having a tin cap. ‘The caps are attached 
to the underside of the shelf with three 
serews and should be spaced so that there | 


clear between the jars 
n place—W. L, Favor, 


when they are 


Stopping a Leak in a 
Hot Water Tank 


WHEN hot water storage tank de 
velopsaleak, most housebolders con 
sider it beyond repair. But a small leak 
can be stopped easily by driving a tapered 
plug of white pine or walnut into the hole. | 
The plug should have a very gradual taper 
with the entering end almost as sharp as | 
ancedle. Itis driven in with a hammer 
after it has first been soaked in water. 
‘The projecting end is cut off within half 
tan inch from the tank surface. 

‘A leak in a tank made of extra heavy 
age metal may be repaired by driving 
tapered steel punch through the hole. 
his turns the metal inward and forms 
sufficient surface so that the hole may 
be threaded. Inserting a screw of the 
proper size will stop the leak. | 
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Why SoMany Home-Shop 
Owners lise#* ATKIN 


Circular and 


ATKINS 


| > 
>: ILVER-STEEL 


> 


ECAUSE yee,” the world-far 
‘saw steel which is used exclusively. by 
ATKINS, makes these saves cut fa 

hhold their keen tooth-edge longer, an 
ordinary saws! 


‘That's why thousands of home-craftemen use 
the small sizes of ATKINS Cireular Saws and 
Band Saws—just ax great lumber mills and 
wood-working shops everywhere tse the larger 


ATKINS 
CIRCULAR 


————~ 


EATON ED) 


For ripping, cross-cutting or mitering in your 
hopr-—-do the work quicker, smoother 


ATKINS 
jOoveR oR 


you can get ATKINS Narrow Band Saws 
to do faster, finer cutting. Widths from 34) 
to 194" any length! 


ATKINS: 


And you get this same “Silver Stee!” in scores 
of other ATKINS Saws and Cutting Tools 
for your shop. Hand Saws in wi 

Hack Saw Frames with the new Silver Sisel 
Blades to cut any metal speedier and easier 
Back Saws... Compass Saws... Keyhole Saws, 
Coping Saws... F Seraper 
Blades -.- Machine Knives for your planers, 
jointers, mortisers, ete 


See the ATKINS Saws you want, at vour 


tants ee for 
sere 


meee yy Se 
isbad ode, Cay 


Sec 


! 
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2 More Shaves 
per blade 


(and I mean good ones) 
That's my Guarant 


in Heng 
EAD the guarantee above, It's a 
a oe eee a 
seine, opomienls ey 
ing Cream: Get a tube of Mennen. 
Then a) new blade in the old 
razor and use it day after day, until 
the blade begins to drag, 

‘Countup the shaves... Two more 
od blade with Mennen, or send me 

ick the tube and I'M refund your 
= 

‘And I hope you doubt me...then 
I get my chance to prove it. Two 
more shaves per blade aren't so im- 
oe ‘—pethaps—but how much 

eter cach shave must be when I can 
make a guarantee like this! 

Better shaves—that's the point 
about Mennen. Your face feels the 
difference the first day—cooler — 
cleaner—more comfortable. 

Sallie eke ken the 
ost Bate bes et 


MENNEN 


SHAVING CREAMS 


MENTHOL-ICED AND 
WITHOUT MENTHOL 


tbe Jim Howry wb on the 2 More Shaves er 


Address, — 
(Send we Menno Mena 
(Sen we Mennonite Merl 


THE SHIPSHAPE 
HOME 


Electric Fittings 
Designed to Do 
Double Duty 


ITH the new and improved light- 
ing fixtures, switches, bells, plugs, 
and various appliances now on 

the market, itis an easy matter to add to 
the electrical conveniences of your home 
The accessories, for the most part, are 
simply installed, and each has some special 
{eature and often does double duty. 
What wall fistures are best suited for 
bathroom, kitchen, and washroom in- 
stallationst 

The latest wall fixtures for this use are 
made of solid porcelain. ‘These fixtures, 


besides being practically indestructible, 
can be easily cleaned, and they reduce the 


short circuit or defect in the socket mech: 


anism. One type of fixture has incor- 
porated in it an appliance receptacle for 
connecting a heater, curling iron, or other 
apparatus. (See 

the accompanying 
illustrations) A 
novel switch in 
the form of a pend: 
ant is also a part 
oof the new fixture. 


Can conduit in- 
stallations be 
‘made without do- 
ing much pipe 
fitting and 
threading? 


Yes. _ Thread 
less fittings (see 
illustration at top 
of page 119) are 
offered by: several 
manufacturers. With these new conduit 
fittings, it i no longer necessary’ to cut 
threads on the ends of the pipe. The con 
duit is cut to the desired length, inserted 
into the fitting, and held firmly in place 


| with one turn of the nut. 


oly ut the boynton | 
in gna a 


om 
iSesulfly aie oct 
‘Sndiocaly tara 


Ball Bearing 
Throughout 


Weight 520 tbe. 


The Electric Carpenter 


o ‘come 
farien, Clie" 


35c Sadist! 


inno 
Peseced Wo F. Nye, Inc, Dept. R. 
= [New Bedford, Mass. 


© This sont on am advertisement in POPULAR SCIENCE MONTHLY signiGes the approval of the INSTITUTE OF STANDARDS. See page 


Avrit, 1930 


NEW THREAOLESS FITTING | 
FOR CONDUITS | 

[As the nut itightened it forces the teethon the 

‘cmpression washer into the surface of the pipe: 


Is there a wall plate combination that 
includes @ toggle switch and an ap- 


pliance receptacle? | 


Where a switch and a receptacle for 
1a plug are needled, a neat combination of 
the two can be obtained to fit into a single 
unit wall box. ‘The switch may be uses! 
to control a light, and the receptacle made | 
to operate separately; or the switch may 
be so connected that it will be possible to 
turn off the appliance with the switch 
tead of by the usual method of remov- 
ig the plug. (See illustration below.) 


What is the best method for lengthen- 
ing a lamp cord that is too short? 


Lengthening a lamp or extension cori! 
of a taped joint is prohibited 


‘A COMBINATION 
‘Switch AND. 
RECEPTACLE. 
UNDER ONE. 
SINGLE. PLATE: 


Pte < ® ps 
‘CORD CORD 


eptacle 
connector, 


Anew combined toggle switch a 
tnd the methor of using mp 


by wiring inspectors. ‘The correct way 
to extend such a cord is by the use of a 
connector such as is shown in the illus- 
tration above. The desired length of 
wire is fitted at one end with an ordinary 
plug, and at the other end with a cord 
connector, The advantage of this method, 
aside from the fact that it is safer, is that 
the extension may be used on other lamps 
‘or appliances. 


Can a combination buzzer and bell be 
‘obtained for use on the front and back 
doors? 


A new combination, which includes a 
Dell and a buzzer, is now on the market 
the entire installation is no larger than 
an ordinary bell and is just as easy to 
connect. ‘The wiring diagram is shown 
below.—HAxoup StKAxD. 


INSIDE VIEW OF COMBINATION. 
TERMINAL NOT INSULATED GOES TO 
BATTERY OTHER TWO CONNECT TO 
PUSH BUTTONS 

Diagram showing simplicity and compactness 
Of the ‘combined doorbell and) buazer- unit 
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AMAZING STUNT 
proves Gripping Power 
of NON-SKID Screw Driver 


The 


RIBBED BLADE 
Preverdls Slipping 


EMS almost miraculous! Yet it's true! A 

Bridgeport Non-Skid Screw Driver was in- 
serted in the slot of one of the screws holding 
the license plate, and, with a firm turning 
presure to bind the blade in the slot, the car 
‘was actually pulled! 


‘The Non-Skid Sctew Driver grips the screw 
likeanon-akidtire gripstheroad.Drivesscrews 
easier, quicker, safer. No pushing—you need 
only tum the Non-Skid, Grips battered and rust- 
‘ed actews as though they werenew. Gripsgreary 
screws that mooth blades merely “skate” off 
The point lasts longer because it doesn't slip. 


Mechanics, carpenters and electricians are 
ing good-bye forever to “skidding” screw 
drivers! Use the Non-Skid ence, and you, too, 
will be “of? smooth blades for life! 


‘Ask your desler today to show you the new 
Bridgeport Non-Skid. Try it before you buy— 
‘on the screws in his Non-Skid demonstration 
Bock. If your dealer is not yetsupplied, order 
direct: No. I—4", 50¢; 6", ¢. No. 2—4", 3565 
6", 45¢. No. 3436", 4563 654", 556. 


THE BRIDGEPORT HDWE. MFG. CORP. 
Bridgeport, Connecticut 
The World's Largest Makers of Screw Drivers 
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Easy Method for Bending 
Large Diameter Conduit 


ONDUIT between 2 and 3 in. in 
diameter can be bent neatly with the 
aid of two heavy beams and two cross- 
pieces bolted together as shown. The 
ition of the crosspieces is determined 
3 how far the bend is to be from the 


it, and a number of bolt 
holes can be bored to allow adjustments 
to be made quickly. ‘The crosspieces 
should be of reasonably soft wood and 
‘are should be taken to do the bending 
cautiously to avoid kinking the conduit 


Simple Tool Facilitates 
the Driving of Nails 


AILS can be easily driven in awk- 
ward places if the simple tool illus- 
trated fs used. 
The tool con- 
sists of a brass 
tube about 8 in. 
Jonginsideot which 
is placed a 
of drill rod having 
the same outside 
diameter as. the 
inside of the tube. 
The end of this 
rod is magnetized 
and serves to hold 
the nail in. place, 
thus allowing the 
nail to be driven 
in awkward 
places. 


Build it with 
a MAYDOLE 


Balance, strength and a stubborn 
resistance to wear are built into 
these Maydole hammers for the 
home workshop. Take o 
r hand, heft it, swing it... 
know instantly it’s the 
of a hammer you've always 
ted. 
Made from high grade tool steel | 
and selected second growth hick- 
ory, the face and sides have just | 
ugh erown to prevent marring | 
the work and the claws of the nail 
ner will pull the smallest | 


The magnetiae! to 


bis the mall nae 


Useful Tool Made from 
Discarded Calipers 
he expenditure of litte time 
Wear trie cts pose to convert 
a pairof inside iron 


largest nail without slip- | slipersintoa very 
tool. 


dealer carries thi 
to show you the weij 


Heat the ends of 
the inside calipers 
and bend them 
so the points point 
in as shown in the 
illustration. These 
points can then be 
trued up with a 
file and the tool is 
ready for use. 
‘These calipers can 
be used in check- 
ing to see whether 
certain distances 
are equal, whether 
holes are equally spaced, and in doing 
many other odd jobs that are always 
bound to present themselves in machine 
shop work—J. C. F. 


"The points are heat ia 
od dre then fed true 


Maydole 


Hestaurs 


The David Maydole Hammer Co, Nocwich, N.Y. 
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TEN DAYS’ FREE TRIAL 


It Easily Pays for Itself 


Seas okie FORO te 


Se ay 


TBIBLAMD, APPLIANCE CORPORATION. | 


sak a 


isi Airship with instructions {eg 
Encino, $37. 


ELECTRIC Petigareians 
ELECTRIC EEG 


4139 
ANYWHERE JMO 
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Sewing Stand Has 
Two Handy Trays | 
and a Workbag 


ESIDES providing ample space for 

sewing equipment, the convenient, 
lightweight, sewing stand illustrated also 
has a deep bag for unfinished work. 

While the design is based on a segment 
ircle, the construction should not 
be difficult for the home craftsman. If | 
the pieces are accurately cut to shape, the 
assembling —opera- 
tions are not much 
more complicated 
than in rectangular 
work. 

Mahogany, red. 
zum, birch, maple, 
or cherry will serve 
well or the frame 
work and top, but 
almost any wood 
may be used in the 
construction if a 
painted or uered finish is preferred, 

Get out the four legs, each 134 by 134 | 
in, by 2 {t. 1 in., and taper them to 76 in. 
square at the bottom. ‘This taper shoul 
begin 314 in, from the top. 

Make the 34 by 3 by 814 In. side 
and fit them to the legs with three }4-in. | 
dowels. The curved front and back rails | 
can be band sawed from a piece of stock 
Sby 34 by I6in, Sandpaper the straight 
rails and the legs and then glue each end 
of the stand as shown in the diagram on 
page 122 under the heading “first gluing.” 

Draw a full top view of the legs, 
rails, and top. Place each pair of legs in 
position and dowel-joint the curved rails. 

‘Try the pieces together and make two 
forma such'as B from Vin, stock. After a 
ool fit is obtained, take the pieces apart, 
Sandpaper the curved rails, apply glue, 
and clamp as indicated in’ the diagram 
marked "second gluing.” Besure that the 
‘outside comers of the legs are parallel. 
Square up the top of the assembly by 
bracing it until the diagonals are equal. 

"The two sidepieces C of the frame for 


Two Winged ta 
item "the coven 


ls A 


“The desian fe the 
ct ce 


is based on a sezment 
‘Note the leg snd rail coastraction. 
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The First Step in Flying— 
THE DETROIT GULL 


Aviation experts agree that gliding offers the most satisfactory 
method of air training preliminary to motored flight. This fasci- 
nating and instructive sport is rapidly becoming popular. 


Gliders, Inc., a division of Detroit Aircraft and builders of the 


Detroit Gull, are the pioneer manufacturers of raotorless aircraft 
in the United States. The Detroit Gull is the result of 18 months 
of intensive engineering research and flight tests—and incorporates 
only proved principles of design. 

The Detroit Gull is used by gliding clubs throughout the country. 
Their records have established that it costs practically nothing for 


h 


upkeep. As high as 800 flights have been made 
with only minor expenses for repairs. Inexpen: 
sive, gliding is also thoroughly safe. 

Sturdy in construction, the Primary 
Type Detroit Gull is buile to stand 
hard usage. The wing span measures 
‘34ft.and the length overall 17ft,7 in. 


The Detroit Gull is popularly priced 
at $435, complete with launching 
rope and safety belt. Why not form 
a glider club in your vicinity and en- 
joy this thrilling sport? Write today 
for our illustrated folder and com- 
plete information. 


DETROIT 
AIRCRAFT 


UNION TRUST BUILOIN: 
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He flew the 
first air mail 
from the 
United States 
to a foreign 
country 

taught Aviation to many men 


now holding big positions as 
pilots and executive: 


ax 


D now together with » 
group of noted flyers and 
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technical experts, he has put into a great new operating Manual a complete course 


{or boginners in fying. Tt 
ud graph mined 


fn avinti 
in the whole field of Aviation, 


The Aviat 


Edited by 


Co 
his eredit, Additional contributors a 
General Supt., Roosevelt Field; Merwis 
tins Flying Service; GB, Speir, C 

Bence Jr. Specialist in Instruments; 


\uthority on meteorology. 


Construction, Equi 
and Control 


feieutoimeston races 
TEETER, nto nt 


to you for ten 


eink egg a 
ved the bowk itself. Send 1 ; 


Popular Science Publishing 


381 Fourth Ave, New York 


Lieut. Commander John W. Iseman, U.S.N.R. 
ymmander Tseman has more than 5,000 flying hos 


tise engineer; 


so aceutate, x0 thorough, 20 reliable, and yet so simply 
oohily explain that not only do beginners mane theme with 

eater rapidity through it use, but engineers plots, exreutiver and other leaders 
f ‘are using ft and proclaiming it the best general reference guide-book 


ss with far 


ion Manual 


Qver600 panes, 150 

Ulustrations ine 

cluding diagrams, 
mas, 


Col Ned. 
in M. Peake, Cure 


ID. 
Otto H. Lunde, 


; Lieut, Assen Jordanoff, veteran pilot} 


A Complete Ground Course for Be- 
ginners in a Single Handy Volume 


pment, 
L 


2 Aone: Graded Chapters on Airplane 


FREE EXAMINATION 


FREE Examination Form | 
Popular Science Publishing Co, rs 420 
381 Fourth Ave., New York 
Plemse end me a copy of The Aviation Manual 
Wh 15 days of recepe I wi ether Feear tne book 
or remit $5.08" 


City & State 


| Diand the front E from a piece 34 by 234 


| and sandpaper the frame and fit it to the 
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the top are made from a 44 by 154 by 13, 
in. piece of stock, and the back member 


in, and Jong enough to allow spare wood 
for finishis 

True up all the edges and place the 
parts on the full size plan to obtain the 
Proper angles. Fit each joint separately, 
allowing about $4 in. in length so that 
the frame can be trimmed to the exact 
‘On each joint attach small triangular 
blocks G so that they will act as bearings 
for the hand screw jaws Y. Fit 36: 
dowels in each joint and make a trial 
assembly of the entire frame. After 
periect fit is obtained, glue permanently 
with the aid of hand screws as illustrated, 

After the glue has hardened, smooth 


The two ein ope 
alls are assembled; how 


ans by which lees and 
le the top irame, 


legs and rails with dowels as shown at 11 
in the front view on page 121. Next, 
make the two flaps A and hang each 
fone with two hinges 

‘wo trays are made as shown and 
fastened to the stand as at L, being held 
in place with glue and brads. 

The entire surface then should be sand 
ppapered and the desired finish applied. If 
the wood is to be left in the natural color 
a simply applied finish consists of three 
‘or more thin coats of light orange shellac, 
each rubbed with No. 4/0. sandpape 

The last coat should be polished with wax. 
Strap racks can be fastened on cloth- 
covered pasteboard, which in turn is 
attached to the flaps so as not to interfere 
With closing them.—Cnaruts A. KIN6. 


Increasing the Life of 
Form Cutting Tools 


WV MAKING form tool holders a little 

higher and providing them with three 
binding screws instead of two, it is possi- 
ble to obtain more use from any given 
length of tool stock. ‘The extra sere 
allows the bit to be moved up farther 
and thus makes it possible to use the 
tools long after they would have become 
too short for the shorter type of form tool 
holder.—H. L. Watetex 


ADDITIONAL 
SCREW 


“The increased ight of the block will pro- 
‘ie space for the additional tightening shew 
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Casting Concrete 


Stepping Stones 
in the Ground 


‘TEPPING stone garden valks of the 
§D ifagstone variety can be easily and 
quickly constructed by casting concrete 
to the various shapes desired right in 
place instead of molding the blocks or 
using the natural stones and fitting them 
together in the proper pattern, 

First, lay out the path with stakes and 
cord to the width and general contour 


out ten minutes 
ws been pure 


desired, Dig the path out to a depth of | 
about 3 or 4 in., being sure that the con: 
tour follows the cord plan, 

Set wooden strips edge up along the 
boundaries of the path and then lay out 
the forms that the molded stones are to 
‘occupy. In this way & good idea of the 
‘arrangement can be obtained 

Tn mixing the concrete, use one part 
‘of cement and between four and five parts 
of coarse sand, Mix this dry and then 
add sufficient water so that the mix is just 
wet enough to pour easily and not so soft 
as to be sloppy. Pour the cement into 
the box forms, being careful to see that 

I of the corners are filled and that the 
concrete is even with the ground, 

Alter smoothing out the surface of the 
concrete, allow it to stand for about ten 
minutes and then carefully remove the 
wood strips. ‘The cement will be firm 
enough to hold its shape and all that is 
necessary is to allow the walk {rom three to 
four days to harden. 

When the concrete has hardened 
sufficiently to allow it to be walked upon, 

Il the cracks between the stones with 
|. If grass seed is sown on this earth, it 
soon sprout and add to the attrac- 
ness of the stepping stones, 

By pouring the concrete so that it is 


Any flagstone design can be made by outlining 
‘the desnet forms with shoct stripe of wood 
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Just 15 Minutes a Day 


What it will mean to you is told in the FREE BOOKLET below 


ERE are two men of equal 

position and business in- 
come. Which of them represents 
you? 

‘They read about the same 
number of hours each week. 
But one has no plan for his 
reading; at the end of the year 
he has little or nothing to show. 

‘The other talks like a man 
who has traveled widely, though 
he has never been outside of the 
United States. 

He knows something of 
science, though he had to stop 
sehool at fifteen. He is at home 
with history, and the best biog- 
raphies, and the really great 
dramas and essays. Older men 
like to talk to him because he 
has somehow gained the rare 
gift of thinking clearly and talk- 
ing interestingly. 

What's the secret of his men- 
tal growth? How ean a man in 
a few minutes of pleasant read- 
ing each day gain so much? 

Dr. Charles W. Eliot, from his 
lifetime of reading, study, and 
teaching, forty i 
President of Harvard University, 
answered that question in a free 
booklet that you can have for 
the asking. 

“For me,” wrote one man who 
had sent in the coupon, “your 
little free book meant a big step 
forward, and it showed me, be- 
sides, the way to a vast new 
world of pleasure.” This free 
booklet describes the contents, 
plan and purpose of 


DR. ELIOT’S FIVE-FOOT 
SHELF OF BOOKS 


Every well-informed man and 
woman should at least know 
something about this famous 
library. 

The free booklet tells about 
it—how Dr. Eliot put into his 
Five-Foot Shelf “the essentials 
of a liberal education,” how he 
so arranged it that even “fifteen 
minutes a day” are enough, how 
in pleasant moments of spare 
time, by using the reading 
courses Dr, Eliot provided for 
you, you ean get the knowledge 
of literature and life, the cul- 
ture, the broad viewpoint that 
every university strives to give. 

Every reader of this magazine 
is invited to have a copy of this 
entertaining book. It is free, 
will be sent by mail, and i 
volves no obligation of any sor 
Merely clip the coupon and mail 
it to-day. 


This Free 
Booklet gives 
Dr. Eliot's 
‘own plan of 


iy: mail, fom, ned me the book 
HT lia the ee 


Teli Ale 
‘toate he ak by 


sia 
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Ceiling 
cracks 
quickly 
vanish 


‘The nied walk should be allowed tohanden for 
At Teast four or even five days Bore it used 


flush with the surface of the surrounding 
soil, the walk will not serve as an obstacle 
for a lawn mower and thus will allow the 
easy cutting of the grass between and 
around the stones.—H. 


Checking Small Holes with 
Vernier Calipers 
BY, THE adiition of small pins ited on 
the jaws of a pair of vernier calipers, 
it is possible to measure accurately the 
distance between small holes dried in 
thin plate stock. 

‘The pins are fitted in plugs whi 
in turn, fit the ends of the iper 
ws and are held in place with small 
thumbscrews—Joserit C. Fisitex. 


° 
“Here’s the Rule 
You Need” 


The FARRAND RAPID RULE 


The Original Rigid-Flexible 
Concave Rule 


You can eas 
cracked walls and ce 
food as ‘new with 
Patching: Plascer 
moneysaving me 
imix with a litle water, then 
Tyod wane 
nb; be ware 


On the job, in the office, or 
in the home workshop, you 
will find the Farrand rule one 
holes heccig rena iat Chay’ Co, Rutland, Vermont. 
tions in years. It modernizes 

‘old methods of measuring, 

since it combines the better RUTLAND 
features of the wooden rule | | PATCHING 


and steel tape without their Bes PLASTER 


many limitations, 


fer~made by the secret 
Kan frm a oars 
ahyolutewhiteness and perma: 
hence. Acpaintywall-papersnd 
hardware soreh Rutland Fire 


‘Will measure with equal ease 
straight or curved surfaces, 
and around bends. Six and 
eight foot steel rules coiled 
in a vest pocket sized holder. 


Instantly available for service Ovtsie painting should be done under 
A favorable weather conditions. Never | 
by slight pressure on brakes. | | paint during or following a rain, heavy 
in damp, foggy atmosphere; | 
or when rain is threatening. Neither a 
tempt it in freezing weather. If the sur- GERSTNER & 5 
face is cold, the paint may crawl and sag. | Dayton, Onie 
‘Ask your dealer to demonstrat If the paint freezes before drying, the | 
peste pepevtaty erro appearance of the job is ruined, and it is 
not very satisfactory even if painted over. 
‘Spring is more popular than any other 
time of year for painting. | However, 
spring painting should never be done | 
(xcept in the warmer climates) until 
Manufactured by there has been suent "dy eam 
‘weather to overcome the eflects of winter 
HIRAM A. FARRAND, Inc. | | 255" icc, and snow, Fall is always 2 good 
Berlin, N. He time to paint, as generally there are few | A definite program for getting ahead 
rains and the lumber is in good condition. | financially Will be found on page four 


‘The inside wages of the plas should be on 
Tike with Me fale cigs‘ the Taos 


sample of rule strip. 
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Easily Constructed Rack 
Holds Fishing Rods 


ABSY small amount of st thatthe tip of 
‘a fishing rod may have sustained in 
the course of a day's fishing can be re- 
moved if the rod is hung in the handy 
clothespin rack shown below. 

‘The heads of a number of clothespins 
are shaved off and the pins inserted in 
holes bored in a strip of wood 1 in, thick 
and 2:4 in, wide. This strip is attached to 
the wall by means of brackets 

‘The rack is especially useful in the case 
of those fishermen who use bamboo rods 
and wish to keep them in perfect condition 
and free from any set. 

‘The rack can also be used for hanging, 
lures and plugs.—Romert Pace Ltxcous. 


c.oTHesen 
(ean Rewoveo) 


Support for Power 
Hack Saw Stock 
A SUBS 
for rod stock which is being cut in a 
power hack saw can be made from short 
tends of scrap iron, 

‘The parts assembled consist. of two 
ieces of 2-in. angle iron, $ in. long and 
bolted to a piece of 10-in. channel iron, 
which are supported from the floor by two 
legs which can be made from any suitable 
sag of lt stock iron bent to the shape 
indicated 

‘A castiron or steel roll is placed be- 
tween the angle iron supports to serve as 
a rest for the free end of the stock being, 
cut 

‘The height of the support should be 

ude the same as the machine with which 
itis to be used —H. L, Warerten. 


Helcrr ro 
Fir SAW PRAME 


A iin atel roller serves asa rest for the end 
‘of the stock being cut on the power hack sw 


NTIAL and handy support | 


PLASTIC WOOD 


Reg. U.S, Pat Of 


bs by every owner. 


Door Bumpers | 


Push out the bumper 


against bumper and allow the Plastic 
food to set. When hard, scrape and 
sandpaper the edges smooth. 


boards 
Pi; 


wood 


and for the car. It adher 
rial when the surface 
worked with too 
crack or splinter. is 
varnish or lacquer 


perfectly. 


Tube, 25 cents 


y the rep: 


position, and build up underneath 
with Plastic Wood. Close door gently | 


Enlarged | 
Screw Holes 


lastin, 
ry an 


PLASTIC WOOD 


Thee. U.8-Pat. 08] 
Handles like Putty 
* Hardens into Wood 


At Hardware and Paint Stores 
Y Ib. can, 35 cents 1 1b. can, $1.00 


lere are some practical uses. 


Dented Fenders 


Scrape away all paint, rust and 
dirt. Build up with Plastic 
Wood slightly above the de- 
sired surface. When hard, 
sandpaper down to shape, and 
apply paint or lacquer. 


Worn Out 


to the required | 


When hardware becomes loose, 
or must be re- 
larged screw holes under floor 


t, and for en- 


. fill the old holes with 


tic Wood and allow to 
harden. When 
placed they will have solid 


crews al 


re- 


into which to bite. 


Plastic Wood is the product of a thousand uses around the home 
10 wood, metal or other mate- 
can be 
like any natural wood. It will not disintegrate, 
aterproof and greaseproof, and takes pa 


Ped 


Yo0o 


clean. When hard 


Solvent, for thinning Plastic Wood, 25 cents 


A folder deseribis 


‘Plastic Wood for Auto- 


‘mobile Body Repairs” sent free on request, 


ADDISON-LESLIE CO. 


326 Bolivar Street 


shop. It can be used for 


Canton, Mass. 
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Send for this 


Sample Package 


—— 
chad The 


Strongest 
Adhesive 
Known! 


“(( 


Casco will glue practically everything 

—wood. to wood, metal, glass, cards 

board, leather of paper—and glue it 

permanently 

It is an all-glue dry powder which you 
is required in cold water 


pret 


and’ npply. 
No Waste—No Heating— 
No Odor 


ou iy it cl and une i cold. One 
pound of dry powder makes 15 quarts 
oe red flue and it 


inside or outside, in any 


CASCO GLUE IS 
WATERPROOF 


d for many years by 
ind woodworking in 
Ww available to every= 
th and 1 pound 


age 
‘Try it on any dificult gluing job on 
which other adhesives have fala 

Fat out completely the coupon beloe— 
tne fat wil convince you that Casco ts 
the most. practical, durable, conrentent 
fn ineensice ‘eyo ae er 


Hagbose Patt ont ese om ee’ ox 


| 


| even in the “five and ten" may be found 
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Installing Closet 
Conveniences 


[NTHE hardware store, the department 
store, the home furnishing store, and 


various inexpensive closet fixtures which 
add much to the capacity and con- 
venience of any closet. To install them 
requires nothing more than the ability 
to use a screw driver, for usually all neces- 


Finns SoeCr 


the space oa the back of the daot 
of any clowt can be increase. 


sary screws and fittings come with them. 
"The garment fisture <L_may be pur: 
chased fn lengths ranging from 12 to 60 
fn. by increments of Pin. The shoe racks 
B and C come in lengths to tat slmost 
any space on a door a wal, or @ base 
Board The rack a | 
tages, while the rod E is a hanging place 
for neckwear, belts, canes, and umbrellas. | 
The 


purchased 
‘one of which will suit any space between 
18 and 78 in. The bracket rod G is made 


in 10- and 20-in, lengths and wil support 
a surprising amount of clothing in a small | 
Space. The hanger H for trousers is more | 
Substantially mavle than many others of 

the same type 


Hangers of various types. These com ite bat 
Sitnuch to the convenience of the chact 


= F 
peers 
con, Suan 
PROT HANGER. } 
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Crceey CATALOG 
" BOATS) OEE i] 


‘The Best that shill and experience can 
shipment From! toyou. 

aon. 
Sie 
‘Acomptlis line of seal fast sae and ve worthy 
‘str for arity 
Trartoved model Safe Stree 
Surabie: Ey to ow and handle wi oars st 
Se 
oS 
‘Tier models apd four lengtta to choose fom. In- 
Baie 
tae 

st 


FG. CO. 
nanos. BOAT HEE 
(elicit) Sony 


AN HOUR! 
§ Bega geen ago" 
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ing skirts as well. The hanger J will ac- 
commodate four pairs of trousers in a te- 
stricted space 

Coat hangers of many kinds can be 
bought. The one shown at K is of some- 
what unusual design and will preserve the 
shape of the garment, besides supplying 


of trousers, 
Alter fixtures of these types are added, 
the walls of the closet in many cases will 
carry nearly as many clothes hooks as 
fore, so that the capacity is greath 


orderly and’ convenient arrangement is 
insured. —Davin Wenstex, 


Steel Square Simplifies 
Structural Layouts 


CONVENIENT square for use in 

laying out either timbers or struc- 
tural steel can be made as illustrated by 
cutting a right-angle triangle from lig 
weight sheet metal. ‘The triangle is 
extended 1 in. below the base line for at- 
taching the wooden guides, which are 


fastened in place with four soft copper 
rivets 

“The completed tool can be used for the 
same purposes as the ordinary try-square 
In addition it gives a 45° cut without 
making any adjustments or moving the 
square, and the graduations allow an 
angular cut of any desired degree to be 
marked without stopping to adjust screws 
or elamps.—C. B. DEAN, 


Block Puzzling 
Latest Craze 


BLOCK puzaling, which i fast becom- 
‘ing popular with puzale enthusiasts, 

is not new to the readers of P 

Scirxce Moxrity, Puzzles of 

| have been described 

| many times in the past, 
ingenious puzzles oft 

| im our Blueprint No. 65 (see page 111). 
The solutions to the last two puzzles 

blished (P.S.M., Mar. '30, p. 183) are 


a convenient rack for an additional pair | 


creased and, at the same time, a more | 
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TO 
RIDE AWAY! 


Gate is just around the corner. 
Budding branches will soon be 
waving to you—beckoning you out 
to the Open Road, 
Ride away with the “early birds” this 
Spring. Get your Harley-Davidson now, 
so you both will be well acquainted and 
arin’ to go when the first whiff of Spring 
comes in from the country. 
Drop in on your nearest Harley-David- 
son Dealer—look over the 1930 models 
with their scores of improvements—try 
cout the wonderful “45° Twin shown 
here—and ask the dealer about his Pay- 
As-YouRide Plan that makes motorcy- 
cle buying so easy. 
Mail the Coupon for literature 
showing full line—the Single, 
Twins, and Sidecars. 


Solutions to two puzsles by E. W. Roberts, The 


pieces may be fut from woot! or carbosn 
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rr _ ea. What is Starting? 
An Escape Trick — .itatesertiniueres eo te ater 


ees ieete feheessy 
and Envelope saree goctecnes oa Seen, Bi 
Mystery inyadeamaney tet an walt thee Palys 
EN 3E S. Gl NI What's this About 
By GEORGE S. GREENE Fact Shane of industry? 


SWiat isin it for the employes and executives who 
se get, Whats fn for the compas they wore 


ges Pe! ter ng at 
Scneral pronperty? "Or with ibe new direction 
‘industrial thought is taking? - 


See for Yourself. Send Name. 

una Weal by conte Sue sorte he le 

ite tn Benes o hy for wit beauty 
fat wil 


Liners, freighters, 
achts—all of them 
have to undergo 
seasonal overhaul- 
ing. They are like 
new when they 
come out— sides 
shine with new 
paint —inside and 
out they are sound 
and ready to take 
‘on another season 
on the high seas. 


Escape from these witch stocks seems an al: 
‘mest impomile feat 10 thove not fa the know 


ING what seems to be the impos 
sible is one of the requisites ofall 
‘magicians, amateur and  profes- 

sonal, “For instance, escape from the 

ich stocks” illustrated would be 
quite a feat—unless you knew just how 
the trick is done. 

‘The eifectivencss of the trick is only 
surpassed bythe case with which the 
stocks can be constructed and the sim- 
Dlicity of the trick itself, 

‘The stocks are made of 1 by 234 by 11 
. boards. The oval wrist holes are 234 ff ‘eatin ey 
. wide, 2 in. high, and are 3! in. apar emt 
‘The boards are fastened at one end wil 
steel hinge, atthe other with a brass hasp 
and lock 


In this overhauling 
‘work, there are a mule 
‘htude of uses for sorews. 
Experienced  shipbuild- 
© ct American 
Sorews for these jobs 
because they ean érust 


Pehsts 


In preparing the hinge, remove the Flea ee gh 
pin and saw a tin. piece from the end. a eros Se tah Pa 


spite of unusual wear. 
Specify American Screws 


Send for our chart 
‘showing types and sizes 
of American Screw: 


This piece is soldered back in the hi 
projecting slightly, and the remainder of 
the pin is replaced from the other side. 
Bend the pin very slightly so that it re- 
quires a pull of the finger nail to dislodge 

‘A push on the bolt-end soldered in the 
hinge will convince anyone that all is 


ony secure and that the bolt could not pos 
A Sly be removed without hammer and 
i¥) | : = es 
Scews Sehr EONS ees | a de —=_— 
AMEPICAN SCREW CQ a)) ee 
PROVIDENCE. P. a Feit 


Put lt Together With Screws’ |» wvixivg te ke rant 0» 


the pin ca be weithdesen fom! 


© This seat on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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freedom of the hands for swinging 

A small quantity of burnt umber dis- 
solved in alcohol and dabbed on the 
wood with a cloth adds to the antique 
| appearance, as does the rusting of the 
hardware by moistening it with salt 
water, Care should be used to polish and 
oil the inside of the hinge and the bolt 
after this treatment. 

Often an antique padlock and key can 
be purchased at a secondhand store, and 


ore 


ngs of the assembled 
mr showing. construction of the hinge 


if they are not sufficiently worn with age 
they can be made so artificially. The use 
| of & marked piece of adhesive tape over 
the keyho the stocks have been 
locked’ on dispels any thought that a 
duplicate key is used 
When the stocks are locked on the 
performer, using a borrowed padlock if 
desired, he has only to go into retirement 
behind a curtain for a moment to remove 
He twists his left arm around 
removes the pin with his finger nail to 
make the escape (see illustration bottom 
| of page 128), The bolt is replaced before 
| allowing the stocks to be examined. 


Close inspection will not reveal the secret, 
and considerable fun can be had by 
offering to allow a spectator to try to 
mitke the eseape. 


Much of the success of the trick, © 
depends on the manner of presen 
A’ well planned “patter” (talk) 
has been prepared and can be obtained by 
sending a stamped and self-addressed 
envelope to Portas Sctexce Moxy, 
381 Fourth Avenue, New York, with @ 
Fequest for Home’ Workshop Bulletin 
No. 4 
In performing the bewitched ribbon 
trick, you show an empty envelope, a 
yard of ribbon, and a playing card. A slit 
is made through the envelope with a 
knife and the ribbon is threaded through it 
© that half of its length hangs down on 
either side, ‘The playing card is marked 
with a number or name suggested by the 


tation 


‘The arrangement ofthe envelope, 
Tinie card tacae pape, af 
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Looking for A_ 


Here’s A Profitable One 


ERE’S A HOBBY that gives 

ont elaxation from everyday 
Eares—bringing mt 
Towsands of men have 

ed the Workace hobby. Mah 
ede of thinge with the Wor 
¢ Electric Wood vorker. Under the 
: hiring saw, planer 
rier, dil grinder apt i 
wheel (all are included in the 
Werkace Woodworker) ray lumber 
 canly converted. into furniture, 
hossebold necessities and countess 
Work out your ovn 

with your own complete el 

te workshop. 

There's no better sift for the grow- 
rig boy than Workace, Ie provider 
shelesome man- balding outlet or 


The eicettc light socket Send The coupon 


‘Street at California Ave., Chicago 


COMPANY, | 
1 


eer Chicago Th. 
See stout the Workace Elec 
sod Saw 

‘Warkace 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 5 
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Plans - - Diagrams - - Directions 

for Wonderful New Things to Make 
in your HOME 

Then mete ee issomenes 


way the most practical 
wailable S HO ?P Bete sreer ireret te. ition is 
Tihesto fours vo be Uteadel through the playing can 


Manat m 
‘make things with cools, 


forthe man: 


lience and then sealed in the envelope. 
— | When the envelope is again opened and 
the marked card is withdrawn the ribbon 


Brand New will be found to be threaded through it as 
Just Published Ilustrations The cue of the tick en the simple 

Raa oF i Gecorveaterenea||| | Paztetiess tae eaeeeebereaiooes 
Han westop Mra eoeszataweseen Il | Merton conaatng cf the font and Bap 
is really omacing. Te is GRdaingramsargitace || | of another envelope, with the two flaps 


hard to believe that such, ‘worked out for yourself || | sealed together. 

8 reat variety of this some of these plans, Inside of this secret partition is a sheet 
tormake ean be covered you will readily admit || | of red carbon paper and a duplicate play- 
in “such “complete de- that it ts the most || | ing card, arranged so that writing on the 


Sa ea FP a fait ean ee 
al a on ete help rat Ta, your || cece face il place an fmprestn 08 


through its sixteen Wil ‘be worth ‘many, || | the duplicate card 
=n Sa eecra ||| SSS Sw mai ag 
o cand, which is rested over the envelope 

oe during the marking, isa red one in order 

to exactly match the carbon impression. 


THE HOME WORKSHOP | #:-!ss0s0"° 5" 


duplicate card. On removing the latter 


at the conclusion, the carbon paper is 
retained in the envelope by having been 


Ie gives you clear, complete, and simple directions for doing expertly all those 
bs of craftsmanship you've often thought of doing. and suggests scotes of 


of eraftmanahip you've often though of cing, and ores ot || | Freviously glued at the corners, 
feel Chis tr mac elerenee follow hs plane and directions every tine you Much of the success of the trick de- 
five a job to Go with tools. Whether you are interested in woodvorking, In pends on the careful arrangement of the 
metal work. in ship and airplane model making. in radio building and clectrical envelope, fake back, duplicate card, and 
work, in sporting equipment. in painting and decorating—or in all of them red carbon paper and on. the ease ‘with 
you will find an expert of high standing in cach field ready to guide you with which the duplicate card is removed. 


Instructions you ean readily understand. 


The Sixteen Sections of The Manual 
Are Graphically Illustrated 


1. Baildiog Fine Fueninue by Hand 


skin 
Fernie of Se 


Mode 
po 
pa 
REET rari a 
PERE RAM MTs | | ERT aine 

wo 15. Equipment to Make for Your 


7: Waearning Simpliiod fome 
EBecoenive Monat Wor 16, Benet Home Workshop Methods 


We Will Deliver It Immediately 
~-for FREE Examination 


Wie ip the fom work of ie tnd ever (-="="ORDER ON THIS COUFON==~~ 
ol at cy Fogel ond 
5" No rsh a 1 otveangscimee Peat Se, 
or on a 
sit 


‘oced ot, De iy ot ut te You 
(ed paar" You. peed’ sen no mower 
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Cheap Self-Feeder Reduces 
Cost of Keeping Pigs 


WILE the expenditure of but a litte 
time and money, it is possible to 
supply a farm with a waste-preventing 


self-feeder for pigs as shown below. The 
practical value of this design can be gaged 
by the fact that Prof, B, V. McCaul, of 


the North Dakota Agricultural College, 
has built several of them for use on his 
own farm. 

"The main part, oF hopper, of the feeder | 
is made by removing the top and bottom 
of an old stecl oil barrel. This can be 
accomplished by cutting it with an or- 
inary cold chisel 

je framework for the base can be 
cither six or eight sided. Construct the 
frame from 2 by 4 in, stock, making it 
lange enough to allow a minimum space of 
at least 8 in, from the outside of the bar- 
A floor of 


rel to the inside of the frame. 


Fem MR eee 


| Sg 
ager mone een 


An old steel 
removed set 


Darrel with its top an bottom 
the “hopper forthe ted 


in bounds is nailed to the undenie’of 


Je cone is made of lightweight 


sheet iron and should be about the same 
diameter as the 


de of the barrel and 


‘The adjustable legs are made from 
pieces of 1 by 6 in. strap iron. Bend each 
Piece toa right angle at about 2 in, frm 
‘one end and supply the opposite end wit 

‘slot. Bolt the shorter end to the base, 
and fasten the slotted end to the barrel 
with wing nuts, which allow the flow of 
the feed to be adjusted easily. Careful ad- 
justment will eliminate any waste of feed. 

In order to keep the feed always free 
and unclogged, three or four chains 
(made by wiring several lengths of old 
tire chain together) should be attached 
to the inside of the barrel near the top and 
allowed to hang down and come out 
through the feeder opening. The lower 
tend of each chain should be fastened with 
staples to the base out near the inner 
cexige of the frame. 

The pigs will move the chains as they 
eatand thus keep the feed loose and work- 
ing towards the ope 
should be provided. wit 
cover to keep out rain and moisture 
‘This can be made of either wood or thin 
sheet metal 

Ti kept in good condition, a feeder such 
as this should accommodate about ten or 
eleven 250-1. pigs—Car E. Munir. 
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Yes. 


Wnar a help to the man-about- 
the-house! Mix up a little 
Savogran Crack Filler in a dish, 
take your putty knife, and in no 
time atall you've got thoseannoy- 
ing little “fix-it” and repair jobs 
‘out of the way for good. 
Savogran Crack Filler won'tshrink! 
Repairs are permanent. Easy to 
work, taking paint perfectly, low 
in cost (pore ice), Savograt 
Crack Filler is the ideal filler for 
pluggingcracksand holes, building 
up surfaces, making models, inlay 


and it’s FIXED for LIFE! 


work (can be colored when mixed), 
etc, Send for demonstration can 
—see for yourself. Use coupon, 
Savogran Crack Filler isa product 
‘ofthe Savogran Company, makers 
of the famous Painters’ Savogran 
used by painters and householders 
for over thirty-five years. Painters! 
Savogran renews hard pair 
brushes,cleans dirt and grease 
magic, removes paint and varnish, 
strips off ground.in dirt without 
scrubbing. It will save you time, 
money, and hard work. 


SAVOGRAN 


CRACK FILLER 


WON'T SHRINK! 


Tact, and her laze wer—tolt Big One-Pound Con 


er ss a 

70. Sa haresing fe ea wae 
‘Co. India Whar, 
‘Boston, Mass, Dept. 54 


oH 1194, 
Big Special 


Discount 


THIS: 


yor’ 
Cash! 


~c 


AVOGR 
CRACK 
FILLER 


‘ONLY 30 comnts 


Rather Different! 


panting it i ar atone and dependable ap 
Tae. The eater (clamped esi ate, 
ent: sve eompiste tan if 
‘Ero tle 
Casa 


‘The RUSSELL JENNINGS MFO. Go., Chester, Com. 
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3 pound 
DRILL © 


is only 93 inches 


OVERALL 


3000 R.P.M. packed i 
inches, power-a-plenty cont 
in only about three pounds—no 
wonder the new 3,” Millers Fall 
Electric Drill marks a new step 
forward in the development of 
electric tools. 


only 935 
ined 


You can handle this new power 
tool as easily ax you would a rat 
tail file—reach in and out of inae- 
pots—ten inches of space 


Price ineludes auxiliary 
‘The housing is made of “ 
lite,” a non-conductor of heat and 
electricity. Send the coupon below 
for a full description of this new 
Millers Falls Tool. Mittens Fats 
COMPANY, Millers Fal 
New York: 28 War 

Cmerco: 9 So. Ch 
Cale Address MILLERUALL NEW YORK 


MILLERS FALLS 
ELecTRIC TOOLS 


Millers Falls Company 
Miller Palla, Mase. 


HOME WORKSHOP 
CHEMISTRY 


‘Simple Formulas That Will 
‘Sare Both Time and Money 


MR cracks in floors and other wood- 

work that are too wide to be filled 
satisfactorily with common types of crack 
Glen, a hard, nonabrinking filer can be 
made as follows: 

Heat 34 Ib. of yellow ochre (a finely 
ywdered pigment obtainable at ai 
large paint store) over a flame to drive 
off all moisture. Melt 34 Ib. of rosin and 
add to it 34 Ib. of thick turpentine, but 
remove the rosin from the fire before 
adding the turpentine. To this add the 
ochre and heat the mixture to keep it 
liquid until it has been thoroughly stirred. 


‘The micture is heated and poured into, the 
‘rack? any excess Femowed after ie hardens 


Allow the filler to cool, and if it does not 
harden, add more of the rosin and yellow 

‘To use the mixture, heat it and pour it 
into the crack, which’ must, of course, be 
bone dry. Any surplus can be removed 
with a chisel after the filler hardens. 

Carpenter's glue diluted with twice its 
usual amount of water forms an efficient 
hardener for use with plaster of Paris. 

“The dry plaster is worked up with the 
diluted glue in the same proportions as 
‘when used with plain water. If potassium 
bichromate is added to the glue before it 
is mixed with the plaster, the resulting 
hardened mass will be more or less re- 
sistant to moisture 


where it is necessary only to cover up 
the natural color and where high-grade 


wood stains are not emen- 
possible to use chemicals. For 
;, by adding a teaspoonful of 
potassium ferrocyanide and another of 
ferric chloride to a glass of water, a blue 
stain can be obtained. If the color is not 
distinct enough, the addition of a tea- 
spoonful of oxalic acid will generally 
bring it out. 

Adeep brownish-black or dark sepia 
stain can be made by adding six tea- 
spoonfuls of pyrogallic acid and two of 
cupric chloride to a quart of denatured 
alcohol. 

‘To prepare a greenish-blue stain, add 
to a glass of water one or two teaspoon- 
fuls of oxalic acid and one teaspoonful of 
ferrocyanide, or one teaspoonful of fer- 
rous sulphate and one teaspoonful of 
potassium ferrocyanide—H. Bave. 
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Build Model Airplanes 
the IDEAL way! 


Belg he tp 


The Vos Pocket Curing 
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“Remodeling a Tool 
Grinder to Do 
Tap Fluting 


By O. S. MARSHALL 


EFINEMENTS in modern machine 
shop taps demand that the flutes be 
spaced and ground accurately. As yet no 
special machine is available to do t 
Work, but with the application of a few 
simple attachments it is possible to con- 
vert a small tool and cutter grinder into 


Fig, 4. The grinder setup and wheel 
tie’ wed fo "ute center-supportel 


an accurate ute grinder and spacer for 
uuse on small taps. 

Tn Fig, 1 is shown the equipment 
needed in grinding center-supported 
taps. ‘The regular top or auxiliary swivel 
| plate of the cutter grinder table was dis- 

carded and in place the two members. A 

and B were substituted. Part A occupies 

the swiveling point of the main table, 
while B rests on lugs screwed into the 
table top. ‘These lugs insure the align- 
ment of parts A and B, Part B carries 

the tailstock center C, which supports a 

double-ended center D. One end of Disa 

female center, which can be used for sup- 
porting small pointed end tap 

‘The wheel-truing device is secured | 
underneath B with two screws, and 
capable of being set at an angle. With 
the correct setting of the diamond, truing 
is simply a matter of bringing the work. 
table to a position where the diamond will 
touch the wheel and rotating the diamond | 
holder. To make the wheel keep its 
proper form and also relative position for 
the tap-Olute, a setting bar G is provided. 

Part @ is adjustable with micrometer pre. 

cision’ by means of the knurled and 
| graduated nuts H. 
Tap flutes are set in proper relation to 


A chuck attachment makesit possible to 


the negative angle in eun-lap futing. 


| cular Saw Us 
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Make Things Quickly and Easily 
with the NEW 1930 
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Craftamen, artisans, farmers, mechanics —all 
tebo wee wood in their dally labors or spare- 
time hobbies are delighted with the sturdy 
fons thution wen ficien nn moderate 
corto fa eauipment. They appreciate 
Keenly inthe *'HandShop” rach excasive 
fconstructional features at the Patented Ti 
ing Tables, Automatieally-Oiled Bronse Bear- 
ings, Heavy U-Shaped Lathe Bed, Cireular Saw 
Hing Laver trenton buts fo, Send 
coupon for complete description. of ‘this re 
harkable workshop. You will understand then 
vihy men who know prefer "Delta 


New Woodworking Units 


‘The introduetion of the Delta Jointer and Cir- 
ite marks a new era in moderate- 
ejgrment New for 

bie stu 


Ty priced wood-worki 


the first time, are sval 


are built ruggedly to give years of heavy set 
ice, Both incorporate many special features of 
great value. The combination unit affords a 
Compact, convenient arrangement which per- 
its sawing and planing in one quick opera: 
Either Joi ‘Saw'ean be operated 
oth together. | Welded steel 
cnvenient height. All three units 
shed with or without motor, as 

desired. 


10 DAY TRIAL 
EASY TERMS 

or cult da a rgb 

Pectntiedrmege cob eta 

trerk uth sua "You wil fern. ag ow yu 
Se rome fr Soar 

Sere eoregientpeotent pa 

Scho? 


Delta Specialty Co. 
Potion sf 

DELTA MANUFACTURING CO. 

eaten it OF Mle, Wi 


‘A definite program for getting ahead financially will be found on 
‘page four of this issue 


Squab Book FREE 


Make the th’ngs you have always wanted 
‘leased eatip= 


{quick withthe "Delta 
op includew all mecemary ul 
‘Girealar Sawing. Wood turn 
Stein Seg Dring Grinding td 

in suctions and complet 
fet of working blue-prints furnished 


ed trate dering 


eae 


Build a CLOCK po "i007 


FREE BOOK "veto. fase 


Reritc cont an an advortinamant in POPULAR SCIENCE MONTHLY signiice the approval of the INSTITUTE OF STANDARDS. Seo pegs #. 


The Newest Thing 
in Body Repaini ing 


TRIMO | 


Ferguson Pattern 
UMPING 


TOOLS 


Only 14 tools 
every job on any make of car. 


The tools are finely finished 
di for; teel, of uni de- 
Seton baal coene boa 
builder. The illustration shows 
‘one of the 9 


reaching a 
difficult spot in a dented door. 


Mechanics everywhere are find- 
it easy to do better and 
quicker work with these tools. 


Write to us for complete cats: 
Jog and om 
‘ona dollar for 


‘or send 
re the TRIMO- 


‘TRIMO FERGUSON PATTERN 
BUMPING TOOLS 
(Application for Patenta Pending) 

Made by 


TRIMONT MFG. CO. 
Roxbury, Mass. 


Makers of quality tools for over forty years 
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the diamond position by means of a simi. 
lar micrometer adjusting device H, which 
is attached beneath the tailstock C. A 
| espn ‘arrangement permits the 
| ating bar to be swung clear of the tap 
| and thus allows grinding room, The 
headstock A carries the live center and a 
forked dog, which is held in place by J. 

A chuck-holding provision for the same 
| machine is shown in Fig. 2. In this case 
the work is held by the shank only, thus 
| allowing cu» tp tluting to be ground. 

‘The headstock member permits both 
| horizontal and vertical settings, ofthe 
work in relation to ‘Of travel 
Against the grinding wheel 

The special rad 1g device J 
makes it possible to give the wheel the 
correct form. This fixture is secured to 


the emery wheel at the back and is so 
| placed as to bring the center of the swing 


Fig. 3. ‘The chucking and spacing device 
Imaniled to sbow construction of various parts 


of the diamond approximately over the 
center of the emery wheel. As the wheel 


wears away, the radius member may be | 


lowered by means of the screw support K 
The diamond may be set by microm: 
eter adjustment with the knurled nuts 
bb. ‘The yoke L is manipulated by hand 
with the handle Mf, The disk V strikes 
against pins and limits this mot 
The flutes of the tap are placed in the 
proper relation to the grinding wheel lj 
means of the locating bar O, which is 
shown in its vertical position clear of the 
grinding wheel. This bar is also ai 
justable by means of micrometer nuts. 
Details of the swiveling head member 
are shown in Fig. 3. Part 1 is set on the 
swivel point of the table and has bolted 
to it part 2. The spindle 3 has a tapered 
hole to receive either the chuck or the 
center drive support. A disk 4, with the 
required number of index slots, is placed 


on the spindle asahown. ‘The index slots 
are tapered in form, having one side 
Parallel to the spindle axis to insure the 
correct angular position of the work. The 
flipper pin 6 can be seen in the housing 2 

Indexing is accomplished with the 
swinging lever 6, which has a pawl 7 that 
engages with the ratchet of 8. Whea all 
members are assembled, the ring rides 
free on 8 and is Kept in place by the 
shoulder. ‘The slots in the shoulder serve 
for the application of a spanner wrench 

Details of the truing device for center 
work are shown in Fig. 4. This is made 
dust proof by means of two felt collars, 
fone being placed at A and the other 
around collar B, which is within C* when 
the fixture is assembled 

‘The endwise adjustment of the di 


bo 
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thelr persona 
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mond is made by means of the threaded 78 arts 
eryaceainn nae dt ell Only S178 SaMonth i, rN 
3. With the adjustment made, B is| For 

jocked with the wedging member D and cc) 

forces the two lugs F outward against the Screw Cutting Precision LATHE 
internal threads of B. ‘These lugs are 
har dctllareahown aad 8 asd da New Model South Bend) 
Fig. 4. Part 1 is one of the several clapper. 9x 3' Junior Lathe 
blocks used in the construction. ‘These 


lg. 4. The wheel-truing attachment, one ofthe 
clapper blocks, the cutter, and the locating bat. 


blocks have holes 34 in. in diameter and 1 
fn, long, which are supplied with in. 
keyways. The blocks must be made ac- 
curately and the keyways should be good 
fs, ‘The cutter 2, which was made for 
doing the splining, is of special interest. 

‘Member$ is the locating bar Oin Fig. 2 
It is cut as a micrometer screw and has a 
keyway cut along its entire length to 
supply a means of keeping it in position 
and free from the lightest’ circular 
movement. 


Tapered Keys Accurately CAST OFF IN THIS BOAT, 
Machined in the Miller AND UNROLL A WIDE, 


“APERED keys can be mac WHITE WAKE 
quickly and accurately in the milling 
machinei they areheld at the proper angle 1 stout boat—this “Old Town.” 


in the miller vise by the use of small 
blocks, 


les the water like a sea-gull—cuts 
tk, Never shivers or 
For purposes of illustration, let us say ‘built extra: 
that the taper figures .075 in. in every 676 heavy, non-leak canvas Even i you. sila as 
in, Our blocks then must have a differ- open up, and therefore won't ever need ee 
ence in height of .075 and must be placed caulking, Ideal for jones’ 
so that any two corresponding points on wonderfully light and well-balanced. | exsiag 
pat Free catalog shows big, fast, se 
—S SSE, ‘worthy, all-wood, outboard family boats; 
= CAN) | canvas-covered, square-stern boats with 
‘sponsons; rowboats: | speedy 
Old Town Canoe Co., 1158 
‘Street, Old Town, Maine. 


MiLLiNG 
MACHINE, 
Vise 7 


ih al “Old Town Boats” = 


THe BLOGS ee = 
KEEP OIL WHERE 

IT BELONGS --IN THE 
CRANKCASE! 


How the two blocks are sed, and a quick 
‘metho! of shaping then i the milling machine 


the blocks are exactly 674 in. apart, If as 
in this case the blocks are cut 74 in. thick, 
the distance between the inside surfaces 
of the blocks will be exactly 6 in. The 
bblocks can be quickty brought to shape in 
milling machine in the manner shown. 
Placed as indicated, the blocks will 
sive the upper surface of the key stock 
slope equal to the required taper, and all 
that is now necessary is to run the cutter 
across the surface—W. S. Gattaray. 
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Molding a Concrete 
Roller for Lawns 


By P. P. B. BROOKS 


Fig t The conn 


{hs approtimately 400 Ih. allowing Yor the shaft and handle 


i EW tools and supplies are needed in 
the construction of the serviceable con- 
‘rete lawn roller shown in Fig. 1. The 
roller ag made by the writer is 18 in. long 
hy 18 in, in diameter and weighs ap- 
tely 400 Ib,, allowing for the 
and handle. 
The molding form. constructed. of 
sheet iron and wood, is illustrated in Fig 
5. ‘The wooden end pieces for the form 
are shown in Fig. 4. The bottom con- 
sists of a wooden. platform with cleats 
cut to fit in an 18 in diameter circle and 
placed so as to hold the sheet iron 
gylinder. ‘The top is also cut to fit the 
‘oylinder and has a crosspiece to support 
the shaft. Holes for the shaft should be 
carefully centered in both the base and 
the top, 

At the tinner's, obtain a piece of sheet 
fron 18 in. wide and long enough to lap 
over at least 6 in, at the ends when it is 
bent into a circle of the desired diameter 
(an 18 in, diameter circle has a circum- 
ference of approximately 56! in.). ‘This 

inder is then placed between the end 
pieces and the form trued up and braced, 

shown in Fig. 3 
To prevent the sheet iron from bulging. 
the middle, three strands of wire 
should be placed around it as. shown. 
‘These are tied loosely at first and thea 
cach wire is tightened after the concrete 
is poured above its level. 

‘The shaft should not be less than 1 in. 


in diameter and should project beyond 
each end of the roller about 2 in. An old 
Ford axle is excellent, but if it is to be 
cut to length. the cutting should be done 
before the roller is made. The cutting i 
tedious work with a hack saw, but can 
be accomplished easier if the temper is 
ddraven first 

For the concrete, a 1:2:4 mixture is 
satisfactory; that is, 1 cu. ft. of cement 
to 2 cu. ft. of sand and 4 cu.ft. of crushed 
rock or screened gravel. The largest 
pieces of rock or gravel should not exceed 
156 in, across. Tables of concrete data 
show that a 1:2:4 mixture yields about 
43 cu. It. of concrete for each cubie foot 
of cement. Similarly it yields 435 cu. in 
of concrete for each cubic inch of cement. 

‘The volume of the roller is approx- 
imately 4,581 cu. in. Calculating, we 
find that 1,018 cu. in, of cement are re- 
quired with 2,036 cu, in. of sand and 
4,072 cu, in. of gravel. These volumes, 
of course, 


will "be measured approx- 
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imately, using a tin can or bucket whose 
‘volume can be estimated to within a few 
cubic inches. The more accurate the 
measurements, the less the loss of time, 
labor, and materials. 

‘The sand should be spread evenly on 
the mixing floor, which may be a wooden 
platform or a concrete garage floor. The 
‘cement is then spread over the sand and 
mixed in with a shovel or a hoe until the 
mass has assumed a uniform gray colot 
‘The gravel is then added and mixed in 


thoroughly. 
‘When a uniform mixture is obtained, 
the whole is spread out and wetted down 


with a garden sprinkler. Be careful not 
to add more water than the mixture will 
absorb. Another mixing follows, and 
water is added a little at a time until a 
‘mass of slightly thinner consistency than 
what is known as ‘‘quaky,” though not 
quite “sloppy,” is obtained. ‘The im- 
portance of thorough mixing cannot be 
‘overemphasized. 

Pour the concrete into the form at 
once, Nothing is better for this purpose 
than a small coal scuttle, After adding 
each scuttleful, work the mixture with a 
rod or a garden trowel to compact the 
mass, to remove air bubbles, and to 
bring the mixture into close contact with 
the form. A garden trowel is especially 
‘rood for this purpose because it can be 
‘worked close to the curved form, shoving 
the larger particles toward the center, 
thus allowing the sand and cement to 


produce a smooth surface. If possible, 
allow the roller to cure in the form from 
2 to 4 weeks. 

If the amount of sand seems to be con- 
siderably in excess of the amount needed 
to fill the voids in the gravel, increase the 
amount of cement. A reasonable increase 
fof cement will also serve to give early 
strength, so that the form can be re- 
‘moved sooner, A mixture of one part of 
cement to 334 parts of bank run gravel 
which contained an excess of sand was 
used for the roller which illustrates 


Figure 2 shows the assembly of roller 
and handle. The straps, made from 2 by 
Hin, steel, are held in place on the shait 
by washers and cotter pins and are bolted 
to the wooden handle, which is 214 by 2 
in, and should be from 24 in. to 30 in. in 
length, to suit the convenience of the 

‘A heavier roller can be made by vary- 
ing the circumference and length of the 
mold for the concrete cylinder. 
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A GREAT STEP 
FORWARD... 
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EVEREADY 
RAYTHEON 
TUBES FOR 
TELEVISION 


‘THESE television tubes are of 
proved performance and de- 
pendability. The Eveready 
Raytheon Kino-Lamp, for tele- 
vision reception, is the first 
tube developed commercially 
that will work with all sys- 
tems. Its glow is uniform over 
the entire plate. Its reproduc- 
tive qualities are perfect— 
without the need for mirrors 
or ground glass. Each tube is 
tested in our laboratories. 

The Eveready Raytheon 
Foto-Cell is a long-life trans- 
mitting tube for, talking pic- 
tures and television. It ismade 
in several standard types, and 
can be built to your specifica- 
tions at reasonable prices. 

I you are interested in talk- 
ing pictures or television— 
write to us. 


NATIONAL CARBON CO., Inc. 
General Offices: New York, N. Y. 


Chicago Kansas City 
‘Ban Francisco 


RAYTHEON 
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What Our $10,000 Prize 
Will Do for Science 
(Contin from page $1) 
somewhat similar stand was taken by Dr. 
WrCoblent, formerly physicat_of the 
United States Buren of Stancards, Washing 
ton, D. C, whose comment was as follows: 
Sir regatd the estimation of ‘achievement 
in sient of the greatest potential vale, du 
ing the year, as purely restive. The following 
‘year it may not. so promising.” 
However, unqualied approval came from 
Ralph Modes noted bulserof bridges, and 
recipient this year of the John Frits medal for 
Seed Achicement ncnsneing. Mi 
fedjeki wrote 
“"Peonaler that your creation ofan annual 


award will be a great stimulus to all men of 
‘sence. It isa most praiseworthy and pul 
‘spirited action on the part of your publication. 

‘An interesting point of view is that of Dr. 
Lee De Forest, radio pioneer and inventor of 
the audion tube: 

“We older scientists look forward eagerly 
to those who will take our places. ‘That they 
may be duly rewarded for foregoing the more 
Femunerative business world to devote their 
lives to science, we are grateful to such agencies 
as Porciak Scirxce Mowry, Through the 
far-sighted. vision of such organizations as 
‘your, science has come to be looked upon not 
‘nly asa future benefactor of mankind, but 
a & great worker in modern life, to be paid for 
fn the present.” 


‘ORDIAL commendation of the award and 

the motivating idea in back of it was ex 
pressed by Dr, William Bowie, engineer and 
feodesist and Chief of the Division of Geodesy 
‘Of the United States Coastand Geodetic Survey. 

“The awand,” wrote Dr, Howie, “should lead 
to greater support of science and a better re 
‘muneration to the scientific workers and, there: 
fore, the scientific mea of the country cannot 
Dut look with great favor and commendation 
fon the forward step that has been taken by 

journal 

Equally enthusiastic were men prominent 
in such widely divergent fields as Admiral W 
'S, Benson, formerly Chief of Naval Operations; 
Major General Wiliam R. Smith, Superin: 
tendent ofthe United States Miltary Academy, 
West Point, N. Y.; and Dr, Carleton R. Ball 
until recently principal agronomist in charge 
Of the Bureau of Plant Industey of the United 
States Department of Agriculture 

“T cannot tell you how wonderful and 
1 think your generous offer is,” was Adm 
Tenson's comment. “Dorctax  Scieset 
Moxruty in offering this generous reward for 
research work is placing the entire world in its 
debt” 

General Smith sent this message: “Since its 
founding in 1872, Porvtax Sctexce Moxva.x 
hhas contributed immensely towards the 
advancement and understanding of science, 
‘and has thus indirectly increased beyond the 
power of measurement the mental and physical 
comforts of living. It now to en- 
courage. scientife accomplishment for’ the 
benefit of all mankind by the direct specific 
award of an annual prize of $10,000 for notable 
Achievement in science. Not only is this gen 
crus awand highly appropriate as a recogni: 
tion of past achievement, but it also places in 
‘the hands of the recipient funds which may 
besorely needed in many instances to continue 
‘the work of skilled hands and active brains.” 

‘And Dr. Ball wrote: 

“Scientic research, unselfish in its zeal, 
thas brought rich blessings to humanity but too 
often has not freed its followers from financial 
‘care. This award for outstanding results is in 
fine with the modern trend and the climax of 
all such benevolent efforts.” 

‘Several commentators had interesting sus- 
gestions regarding the award. Dr. William 
Byane, professor of (Confinet ne pace 138) 
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What Our $10,000 Prize 
Will Do for Science 
(Contin frm pe 157) 


biophysics in Harvard Uni 
extending the time of work eligi | 
award to ten years previous, and also de 
cared: 
“The award should not be given for any- 
thing that is patented or is to be patented, lor 
| such achievements bring their own 
reward. 
Prof. T. J. J. See, Mare Island, Calif, 
| astronomer, points out the dificulty of making 
‘satisfactory awa 
T beg to say that from the established his- 
tory of science in former ages no committee, 
however eminent, can really pick out the great 
st potential discovery to mankind. "I. wish 
you very good success in the dificult task and 
‘can only forecast success if you do not allow 
‘common opinion to run it 


SESE icahiog axe oon! by 
of Physical Antropaony ofthe United Sats 

: ceca 
sesame anon te ated Se 
peopel pepe eed 
el pep tallbay 

a Shen eterna oe 
pee es ance oe 
Ferree eene niet 
nae oer, Se 
aes ot ee 
Paine Targets Eg 


Popular appeal? 
is view is not shared by former President 
Calvin Coolidge, who wrote 

“T note the very distinguished committee 
that has been chosen to administer this fund 
fand I feel sure it will result in a very fine 
Public service. I wish to express my’ com- 
frendation of your eforts and my best wishes 
for your complete success 

‘Confidence’ in the committee's 


tory at Pasadena, Calif, comments: 

iam especially glad that the membership 
of your Committee of Award insures that 
‘decisions will be made on the basis of broad 
and far-reaching considerations and 
restriction to purely practical invention.” 

‘The names that appear on the li 
Committee of Awards? 

Pei 
University of Pennsylvania, “are such as 10 
ingure a wise selection of the winner. The 
rit of this award is that of the founders of 
Torviax Sctexcr Monty and perpetuates 
the spirit of Benjamin Franklin, ‘who estab- 
the American Philosophical Society for 
he promotion of ueful knowledge 
Tn his message of congratulation, Governor 
Arthur J. Weaver, of Nebraska, said: 

‘The committee of distinguished scientists 
‘ho are to determine the award is a guarantee 
of complete fairness and high intelligence in 
making the award, dificult as it may well be, ia 

ing the fature usefulness of an ides o 


f the 
wrote Dr. Josiah Ii 
the distinguished. provest of the 


ADD,De. Bathe R, Kole: president of the 
Polytechnic Institute of Brooklyn, N.Y 
Espressed himself in these words: 

“You have assembled a distinguished Com- 
mittee of Award and I am sure that only good 
can come through the encouragement which 
you are thus conferring on the scientific 
‘workers of the country.” 

While endorsing the creation of the award 
asa desirable means of recognizing excellence 
in scientific work, Dr. James R. Angell, presi- 
dent of Yale University, expressed doubt ofits 
ability to stimulate investigators and inventors 
to greater activity. He said: 

“T have always Conti fe 156 
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What Our $10,000 Prize 
Will Do for Science 
(Contin rom page 138) 

doubted whether financial prizes really exercised 
any very stimulating effect on the more cre 
ative types of mind. At the same time, T am 
‘muuch interested in the proposed annual award.” 
‘A similar comment was that of Dz. Virginia 

C. Gildersleeve, dean of Barnard College: 
“Tei pleasant to think that a distinguished 
scientist should receive this large sum of 
money, but T rather doubt whether the exist- 


fence of the prize will stimulate invention and 
iscovery. Somehow prizes do not seem to 
‘work this way. 


‘ut many other educators voiced unqualiied 
enthusiasm for the step Porta SciENcE 
Mowitty has taken and the beneficial results 
expected from it 


RW, M, LEWIS, president of Lafayette 
College, wrote: "The amount of the 
ard andthe breadth of its so 


will un. 


ibtedly stimulate much scientibe eflort of 
constructive. value, 


ge R. Cutten, president of Colgate 
University, approved of the prize in. this 


te forward step and should prove to be 
fan incentive to a great many men, 

‘One answer tothe the awandt 
‘may stimulate ereative work in science is that 
of Dr. J.C, Futrall, president of the University 
of Arkanane 

"Knowing scientists as T do, T believe that 
‘many of them will value the medal more than 
the money and Iam sure that much of the 
money award will be used by the winners for 
‘uditional scientific esearch.” 

“A notable event in American scientific 
progress” is the manner in which Dr. Edward 
€." Eliott, president of Purdue University, 
characterized the institution of the award, 

“The pros and cons ofa single award are dis- 
cussed ‘by several ‘writers. "Dr. Gustavus A. 

ormer curator of the California Academy 
of Sciences, approves the spirit of the award 
but comment 

“Te would in my opinion have been better to 
establish twenty awards of $800 each.” 

iew is expressed by Dr. D. W 

Morchowse, president of Drake University 

"T approve most heartily. of the annual 

icular appeal the fact 

ficient value to lend great 

fligtity to the enterprise.” Porutan Scitacr 

Mowry enjoys such a reputation that those 

‘who do not win the monetary goal will be more 

than justitied by the publication of their work 
or the recognition of t 


president 
ina Polytechnic Toate, drew 
a his personal experience as & scientise 
atiatr aad erlueator when he wrote: 

“"Hlacing been for many years directly 
terested in scenic research and partet 
inthe. dissemination of the sults of auc 
research and thet practical application, Tam 
haturally delighted. to learn of the annual 
fan which Poputax Seteee: Moxy has 
‘created This i an outstanding act” 

De. George Hi Denny, president of the 
University of Alabama, tinphasised the fact 
that the cretion of the award ie = logical 
development of Porcrax Semce MosTity's 
time-tested policy” of encouraging. sclentiic 
and inventive activity, 

“"Porcian Scrmxce’ Moxmmty” wrote Dr. 
Denny, "has habitually Tien 
and inventive effort. Undoubtelly the ce 
tion ‘of the $10,000 annual award for the 
Year's achievement in science that shall be 
‘Mido of wreatest potential benet to man- 

serve as (Conte om ze 142) 
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tive activity 
The growth and development of our coun- 
try has been due to scientific investigation and 
discovery, plus American energy and courage,” 
was the comment of Dr. J. A. C. Chandler, 
president of the College of William and Mary. 
“Tam, therefore, delighted to see that itis the 
plan of your publication to encourage scien- 
tife research annually.” 
And Dr. Kenneth G. Matheson, president 
of Drexel Institute, Philadelphia, Pa., ssid 
“This action on the part of your periodical 
will create a concrete interest in’ scieatifc | 
achievement which in my judgment will be | 
far reaching in fruitful results.” | 


‘Governor John S. Fisher of Pennsylvania 
“The magazine has always kept abreast of 

the times, and has been a tremendous agency 
‘the spread of scientific knowledge. 

step is most liberal and cannot fail to do much 

for the stimulation of activities which will 

ook great benefits to mankind 


General Hugh  S, Cumming, 
‘United States Public Health 
“The action of Porviax Science Mosrany 
is splendid, the selection of the committee be 
‘yond criticism, and now we trust that Ameri 
fan research will continue, to produce work 


Kev, Dr.” S. Parkes Cadman, 
ental Congregational Church, 


stor of 
Rrooklyn, 


“Ti tenma of the award are sagcious and 

far reaching. We surely need the best results 

of scientific investigation applied to the actual 

beeds of society, and. your munificence will 
imate progress in ths direction." 


Frederick H. Ecker, president, Metropolitan 
rk: 


also in the distinction which will 
pany it, must surely serve to stimulate 
fclentiie experiment and development 
blad of Gregor 
late you upon this real 
service to America.” 
Jane Addams,  distingu 
political reformer, and auth 
Tam very grateful for any effort which 
brings scientific achievement more clearly be- 
fore the pablic and which encourages a better 
understanding of what is constantly happening | 
in the world of scholars” 
Governor Frank G. Allen of Massachuset 
Tam confident that this annual award wi 
‘effectively advance both science and invention. 
Roy W. Howard, chairman of the Hoard of 
Directors, Scripps Howard newspapers 
"The honor that goes with the gift of money 


nd. sociologist, 


great body of mea and women who are devot 
fog their lives to human advancement. The 
{$10,000 is by no means to be brushed aside, 
Bowever, I understand it to be the largest 
single monetary prize in America for scientific 
accomplishment. 


GOXERNOR Frank: Emersonef Wyoming 
‘a pleasure tocommend the project 
the $10,000 annual award by  Porctar 
(ee I al 

Achievement im science.” 

Dr Ant, Poenberge, profcaor of pay | 
chology in Columbia University 
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What Our $10,000 Prize BT. 
Will Do for Seience Easy to Get Into this 


aad BIG Money-making 4 
annual award announced by Porvtax Sesser Wark 
Monty will be one effective means of giving ‘ori 
etic work and the scent workers the 
George. Garey, preident ofthe Cot / 

cong ou, president * 
solsiatal Gas Company of New York 
Mporcian Scurtcr, Most has done a 


otable thing in instituting this annal award. coca 
Tr will not saly focus pul [160 0915S 
scientists by rewarding the inc AWEEK 

fh will provide the stimulss of eabanced Radio 


‘Operator 


public appreciation of their invaluable serv- — 
Governor F, B, Balzar of Nevada: ‘Bel5= 
"This is an offer of vast 
should result’ in arousing a high degree of 
enthusiasm in making advancement in the 
Scientific world. The personnel of the com 
mittee as named is, in ltself, a guarantee that 
the utmost fairness and justice will prevail in 


OOD if 
goss Right at Your FingerTips 


WHEN YOU ARE RTI. TRAINED 


RADIO-TELEVISION - Talking Pichures 


ize for each years greatest achievement 
SGence iss thrling thing. Your prize should 
loin this country what the Noba Prize oes 


in the world at large.” Ig Pay Job! Spare Time Profs! A Fine Busine 
ae ‘cakes They're all open to you 
& fall RADIO” And 
"believe this award wil be of great value 
in artring the progres a nian cen 
ite work both pure and applic 
Frederick A. Kolater, radio research en 
since: e 20 MILLION. DOLL 
+ The creation by Porvtan Scursce Move =e  Manuleeturng, 


aw of this annual award merits the highest Serene ele 
‘commendation, ‘ast folds of money-making opportunities. Get into this erent 
MM. O'Shaughnessy, city engineer, Troineon were thousands of trated men ran sly ar 8 t 
Francisco: . $i60's week-—whore even $10,500 2 yrar jobs ar plewtfl 

ba carpe re tnel lent aa i EASY TO LEARN AT HOME—IN SPARE TIME 

imoting scientific. advancemen' 
att ap een At moe at oan aes, | Be 
cat ‘of Radio” behind you is . Nigra 

1 Delieve in awards of this in college 4 i Com We 


‘and in the larger realm of human achievement 
inthe outside world as well” 


Modern Hotel Is a Be 
Huge Machine Hatio-"Teriton “Ta 
(Continued from pe 23) ‘inte with tse 


Lewis called it, requited special apparatus. Ele. 


valor eel tents stomatal a the 
Droper oars an door swing open of fcr own 
accord. When a guest pues lown”” but- 


ton on the fourth oor, for example, the next 
ttevator coming down automatieally stops for 
fim; the elevator operator has nothing todo 
wih He Ba tthe daptcher tn he oy 
tees from the number of stope revealed by & 
ligt indicator that one elevator is probably r Seceap ey 
filed hevean speedup trafic by A masiee | oT. tains your bea 2] tt sei 
control, Tt countermands the automatic de- and hanes Jor money-making i 
‘joes and lets an elevator go by a normal | raf work 

Nop. “The dispatcher can tale by telephone 

‘rilian operator, no matter where the elevator 
Imy be. "The ents ee 70D fect & minute 


‘On the thirty-ninth floor of the hotel, 
higher up than anyother in the, wor, the 

telephone exchange, with ninety-five operators. ‘ 

But phones are not the only means of ‘com- J 4806 St. Anthony Court, Chicago 
munication. A pneumatic tube, for instance, mene 


‘pees the bill for your last minute telephone Se 


fall downstairs so fast that it is waiting for eaipelyenled 


wn You check oat hen her the Soda er 
YAhutowraphy the device that reproduces ; Boyar Soot 
handwriting at 2, datance—there's one in ‘Sc sige aie eo chee 
Lewivsolte—togive writen teondsofevery | THE R. T. I. ADVISORY BOARD—a men 
st for ropaice Sin aapalin ts Ros Tetoay cape 
pa a scadis: Onihefecry-| |Samreeeaons momen metro ae 
feu Bosewe saw the eet feiass | OPE 
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Modern Hotel Is a 
Huge Machine 
(Conte from oe 1) 


radio room. Tt might have been a large com 
‘meral receiving station. These "ive are 
broadcast receivers” explained Lewis. "The 
sisth is a powerful shortwave set to pick up 
European programs” An operator sat at & 
panel longer tan the room wis high. "He was 
Speratng the ten pone amples 
the room contained a hundred hig rai 
In case an SOS should interrupt the radio 
programs, and the broadcasting stations be 
Shut down to clear the way'for a ship's distress 
Signals, two lectic photographs stand ready 
to fil in 

Four ofthe receivers ive the guest a choice 
‘fas many programs in his room,” Lewis aid. 
"Separate feeder lines run from each to every 
room-—more than ten miles of wire in all 
‘Another receiver gives radio programs through 
‘ public address ayatem in the public rooms 
Inthe banquet hall we have unique device 
an ‘echo sound projector" that gives music Just 
loud enough to be heard. yet not to disturb 
conversation. Its the fist time this has been 
Spplied in such a large ball” 


"TRE radio tem had other innovations 
‘The management could cut in on a program. 
ft any time to make important. announce- 
‘ments to Ruests, either in their tooms or in the 
Dblic alls. The hotel has eased land wires by 
Which special ‘events can be received. and 
Telayed to the rooms or public halls. “Ap: 
fhunciators," proudly installed a century ago 
by the Tremont Hotel in Hoston, were the fore 
runners of this modern mode of hotel com- 
ication. 

"Now I'l show you where all our engineer. 
ing services come out.” Lewis said. He opened 
the door of a guest room, and we entered an 
fnviting chamber furnished for two with & 
shower and bathroom adjoining. A modern, 
Inclosed radiator was under the window. 
“One, incident. wil give you an, idea of the 
job of furnishing these tooms.” Lewis sald, 
"Every one, according to hotels custom, 
must have a Bible. The New York Bible 
Society, which furnishes those for New Vork, 
Gelivered our onder for 2,80) about ten days 
too ate, In the meantime about a dozen guests 
had called up the office to ask where’ their 
Bibles were.” 
iced the radio, a fifteen-inch cone speak- 
‘a corner, "A siviich allows the guest to 
make his choice of the four programs. "There is 
even an automatic time «witch to. tune the 
radio to any desired program at a given hou. 
"The walls are soundproof,” Lewis explained. 
“Your neighbor's radio won't disturb you, 
And the maximum volume is controlled from 
the central receiving station.” 


HE pnt rooms of course, were no le 
"Tree enencetcd than the ext‘ the 
hous "A cpr bu no he earace 
thor alls bak to dcvercothes eithoat 
(fetching the escape an coat ot 
thats iespersters sigma, The ter dor can 
thea be epened,eadtnus poacy toned 
Rannng' for water'and' cic tondors Sr 
ie. 

PM do you imagine pleases the guests 
imestt™ Lew saked ter my tour oe 
‘Tite wonton fhestatsd The ence 
Fed ck cl ins slloy etal tiers 
Towa That lke tren tnecot ete 

cr and career, Srabtied makes ere 

hie yor Televe he than soe of eat 
teet atbilou englocring schemes. They 


think it's wonderful, and ask where they can | 


bay one be ie or viet they cin have ah 
2 steesa serene Tiafslaaea ae 

papaerr| 
eit oe open relator valve, doce ak 
tf tse peter pant bob tat soppica ht 
fhe abd eal Therct far more Te runwice 
ba 
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Here Are Correct Answers 
to Questions on Page 46 


1. Water cannot be siphoned above the height 
{which i ean be pushed by atmompherie 
presume As toupee pretreat evel 
["Sporoximately sixteen pounds per square 
inchand a column of water thirty-two feet 
High weighs sixteen pounds per square inch, 
thie eight represent the" Queoretiea limit 
Atmospheric pressure at a height above sea 
ievelof 100 ft see than sisteen pound, 0 
that in ts particular problem the water could 
fot be siphobed to an elevation even appronch- 
Ing thiety two feet and it would therefore, be 
impoible to sipbon it over an elevation 3 
fect above the orginal wate level 


2, ‘The pull of gravity on any object is always 
the sume, whether the object is surrounded by 
air at atmospheric presure or isin a vacuum. | 
TTowever, an object weighed kn a vacuum al 
ways reaver than an abject weighed far 
at Mmospherie pressure, because the object ia 
the vacuum is not buoyed up by Uhe ale which 
italsplaces, An object weighed when immersed 
in water may even have 10 apparent weight if 
the weight of the water it displaces ix greater 
than the object's weight in ai 


4 ‘The depth of the water, provided itis deep 
fenough not to interfere with free swimming, 
has no effect on the swimmer, It is easier 10 
swim in salt water than in fresh water because 
salt water is denser and therefore heavier than 
fresh" water, Consequently the body of the 
swimmer displaces a greater weight in salt 
water than in fresh water, 


4. The honepower of any type of engine is | 
Sommony enare iter By mc the 

Prony brake ot by ung the engine's power to 
perate a gonerator of electricity and” then 
‘measuring the output in electric curent, ‘The 
Trony bake consats of an adjustable fiction 
device which ean be attached to the abt and 
this rcton device is rigaly fastened to-an | 
firm, the end of which attached to a spring 

Hatin Th Ul eee on the ance 
figured. with. the speed. at ‘which 

Sats turing. When generators used the 
butt of the Renerator fs measured thou 
fangs of wats andthe results dvied by 74, 
1s watts equivalent to one horsepower. 


5, Water boils at 212 degrees only at atmos- 
pic Premure at nn level In 8 ot wate | 
eating system the weight of the water in the 
pipes and radiators onthe upper bor produces 
fiprewure_ considerably ‘above atmoxpbenc 
in the boiler, 20 that itis quite possible for the | 
thermometer to read 220 degrees without any 

steam being produced. 


6. Sound travels in air at a speed slightly less 
than 1,100 feet per second under average con 
ditions, A close approximation of the distance 
in feet from the listener to the source of sound 
‘can be obtained in the ease of a steam whistle, 
for instance, by timing the interval between the 
Siatappcarance ofthe steam from the whistle 
and the arrival of the sound, and multiplying 
the result by 1,075. 


7. ‘The energy lost in friction in any piece of | 
Thachinery is daspated in the form of beat be- 
Cause friction always produces the equivalent 
‘ofthe wasted power in heat. 


‘8, There is no known substance except iron, 
and to.a very slight extent nickel and. cobalt, 
that will have any effect on the pull of a per” 
manent or electromagnet for a piece of iron. 


9, ‘The diference in the brilianey or sparkle 
ti a dmond and that of pice of sass ct in 
ticloy they reeset The bllany of 
way they vera ht. : 
Gamonds is chused by the refecton of the 
fight from many tiny” (Continence 14.) 
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to Questions on Page 46 
(Continued from 30815) 


faces before capes the xe. When Ht 
sities the surface of any transparent substance 
IC Ge reed fo the rice poe 
trates through the substance, oon 
the angle at which it strikes. ‘The critical angie 
{or crown glass about forty-two degrees. The 
angle for fine glass is thiry-sic degrees and 
for diamonds about twenty-three degrees’ The 
angles of the faces on the diamond are socal 
Inted that light, once it gets inside the erface of 
the diamond, is reflected back and forth from 
‘rong te beck faces A suey eat et 
f sefaces. A saary ct 

of glass would allow a considerable amount of 
the light to pass out through the faces on the 
tack and hence ft would appear les brillant 


10. A fireless cooker is simply a very carefully 
hheat-insulated chamber into which the vessel 
containing the food can be placed alter it has 
reached the boiling point. Because of the ex- 
cellent heat insulation, the temperature of the 
material in the vessel drops very slowly from 
the boiling point, and, of course, cooking pro- 
‘ceeds for a considerable time since most foods 
‘cook at a temperature lower than boiling. 


Here Are Answers to Test 
Appearing on Page 60 
‘The correct word to use in each case in the 
test given om page OD isa follows: 
1, eaten, given 


fs, 
fiercely, pretty 
set, lay” 

fis, his, mse 
doesn't, choose 


3 


Tomb Found in Mongolia 
|| “May Solve Greek Myth 
‘ur Grecks believed that fart the north of | 


them lived a weird people caled the Hyper: 
toreans, or “Dwellers behind. the “North 


‘Sis Res || Winds? Tas come forward to 
Femetmenta'tatsme | | Jwon'they wer ght 

ies set |_| PA Ruman esplorer, Pofeuor Peter Koslow, 

pm has jos dncovered a remarkable tora the 

Bouman paces of orem Most in 

Soe. ome | | which be found varins synideant ebscts 

‘Washington, Ds | | Unspoted by the dust of passing centuries, 

Televes tat the tomb Ulonge to a Asiatic 

GOOD for ONE) | person el rank who ied more tan 200 yeas 


FREE CORY OF MAY) 


agp. 

‘The objects brought to light were carved 
figures of dragons and other animals, tap- 
cstries, carpets covered with hicroglyphs, and 
pieces of jade. All of them showed the in- 
fluence of two cultures, the Chinese and the 
Greek, Probably Greek ideas were some! 
‘carried to the strange people far away in 
northern Asia, and vice vers. But if so, the 
| contact between the races was 20 vague and 
| uncertain. that the Greeks always. regarded 
| their northern friends as a myth Tris thought 
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First Photo Took 
Eight Hours 


indomitable "bulldog of Comme” most of 
Hihat the work! owes ts inetimable debt for 
Petia! photogs 
ls stuly concerned he chemical eects of 
| ihe lance He teed in 
TEinerble plates of gas, Paper, copper, 
Hive, coating them with various varmshes and 
is ie eprint wth te ae che 
et of Wedgwood and Davy. He 
Fituminized: plates of Niepce. In the end be 
found slver plates exposed to vapor of 
tnost senaive to ight 


LURING his early experiments, Daguerre 
worked with Niepee: This retired solder, 
‘who had fought with Napoleon ia the Talia 
wopaiga, had made a crude camers, before 
Haran eb nda ey ake fo, 
{elescope which had belonged to his grand- 
fathers ‘His plate was made by’ coating glass 
frith asphalt -dissived” in. of of lavendes 
olathe camera out of i, widow a 8 
igeon house, he exposed the plate for eight 
ot When’ be appli solvent toi, the din 
‘utlnes of the latent image became visible 
the fst permanent photograph of history 


When ie en 88} he had iroved his 
process very little and’ apparenty had given 
Up hope Tor the success of practical phot 
raphy it Dagar Taborel on, ont 
tier month, for sx years more, unt wil 
fuccess tasted, he. was able to show his 
Daguerseotypes to the wod 

‘Even them, people were akepica. When be 
tried to form's stock company the Parisian 
rublc Jeeed und refused to buy single share 
Fn'desperation, he took a chance, showed is 
pictures and explained the secret process by 
Which they, were, obtained to the eminent 
French phic, Arage, who gave his endore- 
ment, Ae’ reilly the French government 


fawarded Daguerre’ a life pension of 6,000 
francs a yeat-on the condition that his inven 
tion ahold. be given to the world and not 
patented, Once again, the affairs of this re 
Tarkable man were at the flood, Hundreds of 
inguished men visited his studio and 
fought to learn his process. 


NE of these was Samuel F, B. Morse, later 
the inventor of the telegraph, who first 
Introduced the Daguerteotype is the United 
Slaten Tt ay to undertand teste 
Unhappy look of the early © tintype” portraits 
when [is realized that they had 
Wit theaters face covered ; 
rder, and with the exposure, frequently 
[isting hal an hour, made in bright sunlight 
Hruewor John Draper another erly Ame 
can Daguerreotyper, introduced” popular 
itmowatin. Above the. ite, he hice 
tank of clear blue ammonia copper sulphate to 
lessen tie painful glare 

For only-a decade, from, 1839 to 1849, the 
“tintype"” held sway. Delicate, so that the 
meret touch often marred ts Ux, trish 
Ing rapidly when exposed to the alr, it 00m 
fave way 10 improved. methods of picture 
{king” Some of the early slver-coated plates 
oat as much as forty dollars apiece. 

‘No one knows the number of cameras used 
for pleasure inthe world today. ‘Photography 
has become an inseparable part of present-day 
Iie. The lat avaiable statistics show that in 
fone year $72,000,000 worth of photographic 
equipment was produced inthe United States. 
Ym motion and. talking pictures, it provides 
relaxation for millions. In the hands of sience, 
[valde in virtually every branch of research 
In medicine, it has combined with the X-ray to 
relieve human slfering 

Tn later years, Daguerre suffered from ill 
health, worn out by his long battle. He died 
Suddenly in 1831, a€ the age of sxty-three 


‘Niepce called his’ process "sun sketching.” | 
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More and more is electricity 
lifting the weight of labor 
from the shoulders of man. 
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who can read and write and 
use his hands can become 
an electrical expert. 
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the theories of electricity 
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actual practice. You solve 
each problem with your 
con hands. When you have 
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T’ve Seen a Lot of Flying 
in Twenty Years 
(Contned rom 8) 


allow greater protection forthe pilot as wellas 
sopnti sesoing batters with 


: cheng. 
Thave flown with many Kinds of motors 
Each had’ a sound of its own. T-cam close 
‘yes and hear the characteristic song of 


the whine of the Gnome, the thunder of the 
Benz, the howl of the LeRhone, the staccato 
volley of a Challenger, and the smooth, deep- 
seated oar of a Whitlwind. Since the war, 
Aircooled motors have achieved supremacy. 
‘They have proved as reliable as water-cooled 
‘engines, are lighter per horsepower, and, 
have no water-cnoling. system to get out of 
onder. 


HE French Gnome was the Wright Whitt 
rndof 19. Te held practically all he rc. 
cords This curous moter was alecooed snd 
pan around. withthe. propaler Te was 
iWhricated with castor oil” Ta a lilerot, the 
‘excess oil shot back, hitting the pilot in the 
face Froyeenty we came down from the 
Gots covteed with castor off" When It ot 
incur eyes thy pained for hour Another 
fcemntrcy’of the ‘Gaome was is sicking 
‘alves. Ifthe engae got bot, the spring on the 
Intake valve would oe te sastcty ad the 
‘alve would stick. Ifa rocker armen one of 
these whirling eniines broke, the ap came 
ita th is ing rn ice 
roncopc efit of ther spinning m0 
Sane wet cessed en earch 
1912, Weymann represated: Aveo in the 
Gordo Bennett Cup Race, He flew 2 100 
forepower Goome-Steupori. Spectators st 
Nae ing dip several ches tvery time he 
‘ut the cage in and out ona tur 
once mw a freak accident happen to 
mechanic who was cranking a Gomme on an 
‘id Farman pusher. ‘The plot shoved the 
tote clear ahead by mistake, The motor 
Sared wits yar. It Tore the mache ou of 
the hands of thone'who were supposed to bold 
it* The tall struck the mechan Toe behind 
Hie rolled adosen yards ikea batted ball fore 
Be cou nd his ees 


WENTY years ago, when flying as just 

beginning, the papers were fullofwildstories 
of the imagined adventures of noted skymen, 
Tr thoue days there were a dozen flights of 
{imagination for one of an ai ‘But I used 
to believe every one. I swallowed them whole. 
T remember two, One told how Vedrines, the 
idol of France, had been attacked by a giant 
golden eagle high over the Pyrenees during 
the Parke Madrid race of 1911.” According to 
the account, he battled for his life, his frail 
Deperdussin’ mono from side to 
side a, with a small penknife, be fought off the 
infuriated bird. The other told how André 
Beaumont, the famous Bleriot pilot, almost 
lost an eyelid. According to the story. a plane 
swooped close above him in the air, and as he 
looked wp, a gale of wind caught under an eye 
Sal pug tap ike miniature tllon. “He 

it would be torn off before he could 

lower his head—anyway, that's what’ the 
published report said 

Such tales were more creditable in those 
days than now. There were no windshields 
and pilots sat exposed to a gale of wind. Fre 
quently they wore no goggles. On my first 
Farman, I was perched precariously on a sort 
of ladder stuck out in front of the lower wing 
‘During the frst fights, I remember, the wind 

pushed back my cheeks. I felt I was grinning 
BI the time T was in the air. Later, I sccm 
to develop muscles to (Canimnad ne fase 3 
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ve Seen a Lot of Flying 
in Twenty Years 

counteract this presure. Every once fa while 
fe pict of' Farenn or a Votan would have 
HS Sp biown off Tt would sail back into the 
Propel, aod the machine would come dows 
it's bioben bisde. Once ting sear, worn 
ya ‘lenot plo, blew of, caught in the rear 
Control wire, and caused 9 rash 

"The contrat between tos fying conditions 
tnd the covfort ‘aod. salty els, moders 
ephiblan le’ come. dwn on land ot 
water, waits trenty yeas edvance. ts & 
{ary from one of the new ship tothe cat 
tering biplane, with x red canoe tied under 
beath, invehich Wilbur Wright few ab 
Holsta, River fem, Governors Ia 
Grant's Tomi and back, twenty-one 


E FOLLOWED rivers on nicht fights 

duringthewar, When theground wasiaky 
blac, he water usally rellecte ile star 
Tight that made it visible, In a forced landing, 
wwe planned to set the ship down in the water 
ina pancake landing to save it, Once T got 
Jost on a night flight and found my way to the 
field by recognizing the silhouettes of moun- 
tains as [flew along, ‘Several times T have had 


to seta ahip down in field on a mountain sie 
‘with no other iMlumination than moonlight, 
‘Those early experiences stood me in. good 
stead about a year ago when T had to make 
‘forced landing In pitch darkness, 1 was con 
{ng in from the end of Long Island. Strong, 
headwinds held. me back. Darkness closed in 
while T'was miles from Curtis Field. There 
‘The night was black as a coal 
owed a dis, white thread, winding 
bbelow—the ocean sutf on the south shore 
Near Freeport, [picked up the fell beacon 
Teaded toward ft, When T swung over the 


field, my gas tank was nearly dry. T bad to 
come down at once, Quickly T released the 
Single flare on the ship. The fuse sputtered, 
Then the field, the hangars, and the count 

side were bathed in the most brilliant chemi 


q 


{ight known to man. From 1,000 feet, 1 could 
see, in lights and shadows, nits at the far end 
‘of the field and splotches of oil on the ground 


before the hangars. I circled the field, headed 
Jat the wind and put the ship ito i lie 
As slid above the hangars, Teaught a glimpse | 
‘of a cluster of white dots before the “dog- | 
house,” the uptumed faces of a doven me- | 
chanics. Then everything went black. The fare 

hhad burned out prematurely. I couldn’t see a | 
foot in front of my nose. And the humming | 
wires told me we were racing toward the ground. 


| 

W£HEHENaplansitancerom the rounds 
lf thespanof themain wings, apulot with 

several thousand hours’ experience can often 
feel a “cushioning” effect. ‘The air “packs 
up” between the wings and the earth. 1 bat 
leoned down, “feeling for the ground.” At the 
first sensation of “cushioning,” 1 leveled off 
‘The ship touched on three points! 

‘To protect a pilot from such an emer 
night fying planes are now always equ 
‘with two flares, If one burns out or faile to 
‘operate, the other can be used. When we first 
ewan using parachute flares, the tube from 
which they: were released was placed in the 
floor of the cockpit between the pilot's feet 
‘We always carried a small stick handy. Ii 
the flare stuck, we poked it out with the stick. 
‘Three minutes is the usual length of time a 
modern flare burns. It gives off light equal to 
between 300,000 and 400,000 candlepower. Tt 
is usually released at an altitude of 2,500 
feet. 

When the “Circuit of England” race was 
held in 1911, bonfires were lit along the 
course. The smoke guided the flyers by day 
fand the blaze led belated racers to control 
points at dusk. ‘Those bonfire beacons forme 
the beginning of the 


y; 
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I've Seen a Lot of FI 
in Twenty Years 
fe 


Tighted airways of today. Now a night yer 
ig America can follow a chain of flashing aefial 
Tighthouses {rom coast to coast. There are 
more than ten thousand miles of lighted air- 
says now in the United Sates. 

in the dark, familiar landmarks are blotted 
‘out. Main highways can sometimes be dis- 
tinguished by the stream of automobile head- 
lights, visible from the air. A railway can be 
located by the glowing windows of passenger 
coaches of by the red glare on the smoke of the 
‘engine when the fre box door is opened. Steel 
mills throw up a lurid light on the sky that is 
Visible for many miles. When the early night 
air mail pilots were blown off their course by 
storms in Ohio, they used to find their way to 
Cleveland by following the red patches on the 
sky above the steel mills of Sharoa, Youngs- 
towa, and Warren, 


NE time, T arrived at an air eld after 
Mark: Under a oud, near the edge of the 
fd, the ship suddealy rocked and trembled 
Te had struck the backwash of another plane 
‘which bad cromed ahead. We had just missed 
Jn the dark and neler pilot bad acen the 
colher. That was before ring lightsmred on 
the lett wig tp, green on the right wing Up, 
And white on the ailwere required on might 
Aying planes. 
‘An even more thing escape fom 4 col 
non at night was reported ile more than 
ay oe, the Fan ts 
Kopped oa from the Philadephia eld carrying 
the night ale mal for Atlanta. Te was cleat 


night with plenty of stars, but no moon, He 
‘was fying at 2,000 feet. ‘Suddenly a gray shape 
Toomed up ahead. At first he thought it was 


‘small patch of loud, At the last minute, be 
Gecided to climb over instead of fying through. 
He pulled tack the stick, zoomed tp, and when 
he Looked down—caught. his breath.” elow 
fated. the huge silver body’ of the Navy 
dirgible Lor Avgeler, returcing from a traning 
‘ruse, After that narrow excape, the Navy 
issued orders forthe big airship to steer clear 
of the night air mail lanes. 
yaa hip et ew bad a eh 
mnepower motor. This gna. De 
Inoded! at about twenty miles an hour. Tt 
seemed no faster than 6. walk after coming 
down for hot landings in Fokkee and Nieuport 
“They often touched tbe ground 
eased bullets. The largest ship 
ve piloted had a total of a thoustad hore 
omer. The steadiest ship I remember was 8 
Pid Voisin, Tt was po more streamlined than & 
Khayrack. ‘The hundred wires that braced its 
wing woud all vibrate in ght, each produ 
Ing the resistance ofa broom handle. The ship 
vas to sable tobe safe. It couldn't bemaneuy- 
red quickly enough. ‘The most unstable plane 
Tever flew was the ove I built myell just after 
Ticarmed to fy in the Balkan War. Piloting t 
swas like walling’ tightrope in the wind. 


TEN Tused to actas test pilot fora new 
machine, I never knew whether the 
would be a bitd or a groundhog. To know 
‘would fly, you had to try and see. Now, wind 
Tunnels and kindred tests show 2 design is 
aerodynamically correct before the plane is 
bout. When it fs turned over to the test pilot, 
he knows it will get off the ground. Fifteen 
ears azo, designers didn't know the strength 
af various materials as they now do. Ships 
‘were built stronger than was necessary in same 
places and not strong enough in others. Each 
Seay planes become stronger per pound of 
weight. 

"The other day I dove a Curtiss Hawk at 
almost 250 miles an hour in perfect safety. A 
few years ago, [saw a pilot try to do that and 
be washed off his wings. At that time 1 was 
up ‘with a student \Contanel en sxe {40} 
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T’'ve Seen a Lot of Flying 
in Twenty Years 
(Contd ram page 149) 


near Curtiss Field. Two Army pilots were 
stunting @ thousand feet higher up. T was 
in a flipper turn, banked vertically to ‘the 
ground, when I looked up, T saw the Anmy 
plane come down in a vertical dive. ‘The pilot 
ulled out too abruptly and the wings broke. 
They jackknifed back along the fuselage and, 
like a’ yellow meteor, the plane shot past a 
couple of hundred yards away. T could see 
the men fighting to get free. A hundred feet 
below, they kicked loose. "I began to breathe 
‘again’ when their parachutes blossomed and 
they ated down tose 
when we first began 

lanes dhe jumper weed to cre down and 

ng by his hands from the axle of the landing, 
‘gear. When he was ready to drop, he just let go 


ROBABLY the two greatest stunt syers 
the ari dayn were Lincoln Beachey, the 
‘American, and Adolphe Pegoud, Une Freach- 
ian. The latter was the fst man to By up- 
file’ down and He was a 
femperamenal art the skye be 

would leave the ground 0 perform 
Hetaimayn demanded a pnt of re wine, Bie 
{rained Tor his stunts by placing monoplane 
pale down on tal wen ory a the 
Mlerot factory.” He strapped himself in the 
seat nd hung head-downward for 30 many 
Iminutes each day. Cradually he Increased the 
time until he could hang in this position for 
long periods without discomfort” Then be 
made his first vertical itr 8 in the 

rend became famous overnight 

“the it plane I flew bad no instruments at 
all, My latet ship has « dozen dials and gages 
fn the aatrument board. "They make possible 


parachutes in 


ong and “blind” fights through fog. In 
ordinary flying, however, the instruments 
should be glanced at occasionally rather than | 


‘watched constantly, "Hubble chasers,” stu- 
dents who leam to fly by instruments alone, 
never make satisfactory pilots. After all, in: 
slruments show what, is happening after i 
happened. Most flying should be done by 
“the feel of the ship.” | 
Recently, a greenborn pilot in Montana 
‘cracked the throttle” for starting the motor 
ana shoved it almost wide open. Without 
fetting the brakes, he swung’ the propeller. 
‘The motor snorted, took hold, and ‘the ma- 
ghine charged dows the fila runaway ship. 
‘According to newspaper accounts it took of, 
flew for nearly five rlles by 
‘down in a lange hayfield with n 


than a broken propeller. Such a fig 
possible. Given half & chance, a modern ship 
willy itself 


“Twenty years. ago, a plane wouldn’t kee 

ing a minite without «pilot, Early machine 
tian'e want toy. ‘The plot had to make them 
fly. Ina nutshel, the diference between the 
planes of the past and those of the present is 
this tn the ld das, you had ty your 

lane; now you have wry to pilot i 
PINO| long ago, I flew for nesrly two hours om 
a crosecountry trip. with my hand off the 
Bick, Most of the time, [leaned back on the 
Cishions and looked out the cabin window at 
the scenery. Occasionally T would tap the stick 
{Wone side or the other witha foreinger. 

‘That is the sort of fying we wsed to dream 
bout twenty years Ago. 


EXT MONTH :—Jordanoff writes 
of stunt flying and expla 
why a pilot's life may depend upon 
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akill in performing aerial acrobatics. 
You will not want to miss this thrilling 
chapter from the life of a flyer who in 
war and peace has faced decth hun- 
dreds of times 
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 Tonly had a chance," you say. 
Bue hasn't, (t occurred’ to a that 
whet you arch Thousands of otbers bave 
Turned rut Into a road-—why can't you? 
For instance, not much chance for 
L. Baker, he might bave said, when he 
iarted as shipping clerk at $6'a week in 
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Harbors for Motor Boats 


(Continua from pas 

A third plan would convert unused steam 
ships into breakwaters for boat harbors. This 
plan is proposed by the New York Vacht Bass 
Keociation, an organisation ‘of motor boat 
owners. Tt would ute several ofthe old ships 
of the U.S Shipping Board Feet which have 
fain lle at their anchors nearPesicl, N.Y 
Since the war 

"Sera ofthese boats, according to Montagu 
Wortley neretary of the Yacht Basin hoe 
ain, Sol probably be purchased for as 
litle as $80,000 apiece. ‘They would provide 
the equivalent of a concrete breakwater costing 
ils would be beaghtstigped a heir ope 

als would 1, stpped oftheir super 
Structure, loaded with rook ballast to their 
Plimsoll load line, and moored fore and aft to 
take breakwaters One of them, manele 
tight be used at chibhouse, another would 
tea supply ship; anda tind porbty a marine 
Toscum ‘The ships could be enballasted and 
towed away, say every other year, 1 scrape 
tod repaint there bottoms. Despite its novel 
features the plan i sid to be practical and 
‘sconomieal 


Nirvan oat protien. Bonin, popuat 
motr bent 2 poplar 
ionting centr, lacks adequate parking places 
for bata. A plan suggested by the National 
‘Neocon of Engine ed Hat Manafacture, 
hich would erent ein T-head docks ot 
Pleasure ay, i intereting beens 
method of oftng the seven aha ot 
Me and filo the des Within the Tata 
doc, oats would moor, not to the dock bt 
tov ‘eating walk sdjlaog i that fant nad 
fae whie siding cellars lt to anchoring 
Blee haeed snirny leat he dock 
ha metho, of cure isp n New 
York orany other cy where ena proc 


Memphis, where ie Stipes tg ty. 
sve ft ten ow 10 gh ee, ha 3 
Siig besting crater ins Boning tarp, sod 
Keger ating docks are. proposed for the 


hicago has alee partly completed one 
of the finest potential motor boat harbors 
the world. Am improvement of ita water front 

2g ere breakwaters a artic 

.hds will prove protected lagoons for shel 
tered boat basins” San Francisco, where the 
fewly completed harbor of the St Francis 
‘Yacht Cub moors aa imposing Beet of boats at 
lips + also plans a municipal 
*"Rquatic park” with io huge breakwaters 

‘A modern system of T-head docks pot nly 
seived. Muamts. motor boat ‘problem, but 
Fielded that city a profit. Tn nine months this 
municipal basin pad the city $12,000, ‘That 
experience i fypical of other cities; for i 
Stance, Detroit, which owned a system of 105 
boat wes somertat sma t the improve 
‘nes iv now plans, reported a profit for 027 
‘Bore than $9800. 

Tn other words, caring for the 1,386,000 
rotor boats in the United Sta 
‘sirable but also a profitable, 
tant looking cites are now providing up-to 
te tac forthe preting sport of totae 

ing 


Rheology, a New Science 


Rutzotocy isthe scence involved when you 
spread a brashul of paint on the garage door. 
I the scence of Ho: m christen ty 8 
sr0ap of chemists and physicist who recently 
tthe ‘at the United States" Boren ot 
Senna Washingt tude dora 
ing and Howing action of pints, cis, lacquers, 
and other plastic substances. The outcome has 
iste a new word for the dictionary-~sheology 
“god the formation ofa society by the suse 
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How to Get Into 


Gliding 
(Contin fom 5 


11S members and a waiting list of a hundred 
amore. Tt is building its own gliders and. has 
more than a thousand dollars in the bank. 

‘Not long ago the United States Chamber of 
‘Commerce sent a bulletin to the 2,000 cham- 
‘bers in the country, urging them to help sup 
poriihs lter movemcat, Free ‘space 

been donated by the chamber at Dayton, | 
Ohio, to a club which is building its taing 
plane, and in Florida the Femandina Glider 
Cub was given help in getting started by the 
Chamber of Commerce of that city. In other 
Darts of the United States, groups which have 
Shown. initiative have received boosts from 
local civic organizations. 

‘One club, a group of high school boys at 
Sioux City, Towa, received a fine new glider 
from an uexpecied source, When the Na- 
tional Air Races at Cleveland, Ohio, took place 
last August, they brought @ homemade ma- 
chine to compete in the glider contests, 


TEP Ete Loonie 
‘wallet. Thea, at the end oft 
hard landing "washed ft out.” ‘Without corm: 
lant at thei hard luck, they prepared for the 

i ep home. Soimpreased with hei ports 
rmarship ‘was W. Je Scripps, president of 
Gliders Iney that be preseted hem free of 
charge with & new training plane, 

‘The United States Government recently 
‘ame to the aid of unother club. Tt granted the 
‘Tucson, Ariaona, glider ‘club permission to 
‘tabi gliding camp on a steep hilside 
Within a Government reservation. Practically 
til he Tears of the alreralt industry 

4 the movement to Yoster interest 
(iting, ‘Anceg thors wt have recent take 
fin active part ‘are: Charles 1 
ventor of the Wright "Whirl 
Rathony H. G. Fokker; C. S 
president of the Curtiss Wright F 
Uddie” Rickenbacker, American Act; Charles 
F, Kettering, ofthe General Motors Research 
Corporation: Wii 8 ayy Chit 

of the Ford Motor Cory 
$y; Admiral W. A. Moret 3 
‘Wobivon,iavenjor of the Packard Dice at 
craft engine aad one of the designers of the 
famous Liberty motor. 


TSTESNSING 2 liter lab one ofthe fst 
things fo determing i a favorable spot for 
practice Law, rling ils, tee from 9 

ons, with ‘slopes facing” all directions, 10 
flights can be made into the wind no matter 
from which quarter it blows, are ideal for 
‘simple gliding. The hills should be between ten 
‘and 150 feet high. For beginners, only gentle 
slopes should be used. If these ideal cor 

fre ot available, slope facing the prevaling 
wind should be chosen. lise selected 
‘ust not be too close to the opposite 

the later may shield the training hill, “killing * 


on an auto 
first day, a 


‘Along the California coast where Bowlus 
thas done his great flying, a west wind blows 
alot continually against the high seacoast. 
Dr. W. Klemperer, who holds the first sli 
pilot's ens sued in| Germany’ and w 
with the Goodyear Zeppelin | 
3¥ of Akron, Ohio, believes that a soar 
ght dow the Calon cong from San 
Francisco to Los Angeles i entirely posable. | 
W. H. Bowlus declares that a motories fight 
from const to coast, depending entirely upon | 
Hsing air currents, eventually will be made 
Porotar Scrence MoxTaty is now cooperat- 
ing with New York University and the Na- 
tional Glider Association in maLing a survey of 
the area around New Vork City to select the 
most favorable site for the national glider 


Cong 
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How to Get Into 
Gliding 


in which the machine “coasts downhill 
a few feet above the ground and does 


‘ot rise higher than Its starting point, as does 
light soaring ship, even smal bil 
thailing fights 


il will aford 
in fact, the frst fights are 


fences upon it and should be clear at its base. 
Many beginners have come to grief through 
‘ailing farther than they expected and sitting 
‘down upon a fence of a clump of bushes. Re- 
‘cently, when, the members of a New York 
lider club tried out their new machine, The 
‘lve Bird, Paul Snell, the pilot, made a beau- 
tiful ight'and a fine landing, But the plane 
skidded into a barbed wire fence and was torn. 


5. The Papoose, was 
tiken out for trial. Tt saled for nearly a mile 
‘across a valley and 117 fights were made with 


only one’ 
Cubs grounds have taken 
up motoriess fying, The A. B. C, Glider Chub 
of Detroit, for example, grew out ofthe Amer 
fan Tusiness Club, an organization of young 
business men. ‘The Titan Glider Club, Of the 
same city, consists of aeronautical students at 
the University of Detrot who bud and fly 
elders as part of iy of the princ 
&f aerodynamics, A Cincinnati, Ohio, chub i 
made up entirely of girls, and & second girls? 
‘Organization is now building its own glider at 
Dulfalo, New York. Another unique elub, re 
cently tstablabed i Kansas City Kans ie 
made up entirely of airplane pilots holding 
TTanspor cent’ he Mike ited in Amer 
ca. The youngest glider pilot in the world, 
robably, fs little Danny Crawford, of Cleve 
Fao Ohio, "AE four, ‘he recently made a 
short solo hop ‘undef his father's guidance 


LIDING isan all-year-round sport. ‘This 
should be taken into consideration in 


ining elub and a practice site. Suitable 
ousing for the machine near the gliding hill 
should be proviled. Planes lettin the open 
deteriorate'and, even when tied and weighted 
dlown, are in danger of Blowing away and being 
wrecked. At the University” of Michigan, 
embers of the sider clu fy in aero weather 
And when heavy snow i falling. "Thetrpractice 
fround isa large conical hill couple of miles 
forth of Ann Arbor. When the wind is right, 
they can sail from the top clear across stretch 
‘of marsh and land on another hillside 
Tast summer "thud" Dalton, one of the 
members, Rot away. fora fie ight and soared 
Above the awamp.” Trying. to reach kool 
Beyond, he unconsciously Hatened is, ie 
plane lost lL The air “went 
out tlm under hs? ‘Phe pert 0 ard 
the keel sank in the mud upto the plots seat 
‘Such accidents, which might prove serious 
in an airplane carrying explosive fue, rarely 
mean more than a bump or a shaking up for 
the pilot of a light engineless ship. A gliding 
ub which makes careful preparation and 
Acquires standard: equipment. enters a cot 
puratively safe realm of thriling sport and 
Waluable experience 


Next month: “Riding the Winds.” 
How soaring planes cover hundreds of 
miles and climb thousands of feet into 


the air. Fascinating facts about sail. 
planes and the pilots who fly them. 


POPULAR SCIENCE MONTHLY 


). FOR THE PROTECTION 


OUR OFFER: SF" yotn"trextion 


YOUR FIRSTSTEP—The inventor 
should write for our blank form 
“RECORD OF INVENTION. 
Before disclosing your invention, a 
sketch and descript should be 
made on our “Record of Invention 
Blank,” signed, witnessed, ther 
turned to us and we will place it in 
our fireproof secret files. We will also 
give our opinion as to whether the 
Invention comes within the Patent 
n of a patentable in- 
“Record of Invent 
“proof of conception” 
until the case can be filed in the 
Patent Office. There is no charge 


or obligation for this service. 


Write for Our Five Books Mailed Free to Inventors 


Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Patents, Our Methods, 
‘Terms, and too Mechanical Movements ilusteated and described, 
OUR TRADE-MARK BOOK 
Shows value and srcewity of Trade Mark Protection, Talrm ae 


on regarding TRADE-MARKS AND UNFAIR COMPE 
TION TN TRADE 


OUR FOREIGN BOOK 
We have Direct Agencies in Foreign Countries, and secure Foreign 
Patents in shortest time and at lowest coat 


PROGRESS OF INVENTION 


Mort Prening Problems by Leading 
TORS. . ‘f 


DELAYS ARE DANGEROUS IN 
PATENT MATTERS. 
TRANG BELAY, VOU SHOULD HAVE VOU CASE MAD/ 
PECIAL IN OUK OFFICE to save correspondence, secure protection 
ed acy fling date tn Patent Ofte. "You thou send ws 8 motel 
steed ce photograph with description of r ith 
Sipe tact W the Patent 
Oc reconds and its pat ‘the oficial drawings 
Kramediately and forwanl tuem for approval "If the invention ix ot 
patentable we will retura the fee les the cost of the examination, 


PAYMENT OF FEES IN INSTALLMENTS. 


CRET and CONFIDENTIAL. INTERFERENCE and IN- 
FRINGEMENT SUITS PROSECUTED. Our Laree, Comy 

hieoive Organization has been establched for’go-searn and offers 
Prompt, Eiiciet and Personal. Service. by ‘experienced. Patent 


Lawyers asd Draftsmen. We tall be clad to have: sou consult us or (9 answer any question 
fa regard to Pateate, Trademarks or Copyrights without charge, 


Hig! 


‘We Assist our Clients to Sell Their Patents 


hest References—Prompt Service—Reasonable Terms 


vesnnennensnnnssnnsenas WRITE TODAY seetvsseenseeaseernsstva 


VICTOR J. EVANS & CO.. 
Registered Patent Attorneys: Established 1898, 
MAIN OFFICES: 690 Ninth St., Washington, D.C. 
pion 
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1st 


BE ax ARTIST 
Earn a Fat Income 


HAT would you give to be 
thoroughly trained in Mod= 
crm Arton which magazines, news 
papers and publishers are spending 
mulllions every year? Many Federal 
Students who already have. this 
training are earning from $2500 to 
#6000 a year-—some even more. 
More than fifty famous artista 
making big. incomes. themselves 
ve csatrituted exclusive leseoss 
tand drawings to the Federal Couree 
jm, iatrating. “Through “these 
jesmoes you may 
thelr long experignce ta. Hlusteats 
Cartoniag, Lettering, ores 
iadow Cad 


a 
ical eat 
while yn learn if you wish. 
HH Wh tats 
iaipeeeea scar 
rome auldy art instructions 
‘TEST YOUR TALENT—FREE 
Fill oat the coupon below and 
itn eee 
celve our Free Vocational Art Test 
isomers wa 


fit’ this out and return to us our 
instructors will go over it and give 
you a frank as. to your 
bilty. 
Mail the Coupon. 
Now 
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Your Car Is Pigeon-Toed 
(Continent fom pg 

stil more important, the wheels may be out of 
ttn And when thy are you ea a 
veays ace ft They sem to ru Just ke an 
other whee.” Ee, 

"Hlow do 0u make a test then?” Topham 
asked. i 

Yo i et for oh be a he ae 

tie," the gauge man sid Jack p one ont 
wheel, ‘Give ita opin and sce i it runs tre 
‘Then let the whed slow down. IC it always | 
stops at some definite point, you can be sure 

Mout of balance. The tres tured out these 
dhyeare mare that they aad be put on 
ina certain way. They are purposely mati ot 
balance, Just enough to Commpensate for the 
Weight of the valve stem Ifyou get ‘em on 
Tight the wheel wil balance. Iu get ‘em on 
‘wrong way round, the unbalance a the tire 
‘i to the weight of the valve stem and then 
Youre infor grit. Even ithe car docalt 
thimiy everytime you hit a bump, it wil 
have tendency to wobble” 

“Tht suppose that the wheel is out of bal 
| ance even withthe tre correctly installed?” | 

‘bjected Topham. 


“FTMIAT happens sometimes Gus conceded. 
| ox petape one paket te 
er perhaps one spoke is jut ile to ea 
nase lke tht, takes litle sect lead mal 
fasten i othe fim at the point tat stops at 
the top. You should add ast enough led so 
that the wheel wil stop at any point and wll 
have no tendency to ral tack aa forth 
nd how ean you fi the camber if that 
int ight" Topham asked 
ually the camber il right unless the 
ale is bent. Ifthe caster is wrong’ that’s 
Easy aed by dropping the ale away fom the 
‘pring snd putting an lon wedge between the 
‘bring and the ake, with the thin edge of the 
| eae pointed forward” 
Well” sakd Topham. “if you have the 
shee lined up and the ob on the ear fis 
| think 1'1'run’ along. “My neighbor has been 
Keing about his cnt sinning. I'm ging to 
hand him some of the dope about eater Sd 
Camber and mayte he can fit 
"He can i he knows what he is about 
Guu “Deter tll hi, though, that the frst 
thing to dois to fd oat the whecle wobble 
tnd whether theyre in balance of tot, od 
| he lana pretty good mechan, you'd better 
{6 hm toring fe ear own hee 


Skull with Apelike Jaw | 
May Be That of a Man 


Ir ror skull with an apelite jaw, found re 
cently near Peting by Dr Davison Black, of 
the Peking Union ‘Medical College, abould 
prove tobe thatof a human being evolution. 
Eis wil have established very valuable hak 
in their theory of man's ascent. from the 
money. 

It the report is coer." says Dr. J. W. 
Gidley, of the Smithsonian Institution, the 
fod Bol great importance. Te demonstrates 
that in the early stages of human development 
there was a type of man with & human ca 
hum anda rctdng chin similar to that ofthe 
‘modern ape. Parts of such a sll, together 
with a jaw ike that of = chimpanzee’ were 
found’ at Piltdown, England, ie 1017, nnd 
there has been a controversy ever since'as to 
‘iether skull and jaw belonged to one and 
the same individual” A‘close comparizn of 
th Pltsown el with hat fie recat 
Aiscovery im China ‘might establish: deste 
facts about the Features of our prehistoric 
ancestors 
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How Air Camera Men 
Map Unseen Places 
(Cantina from pe 3) 


4 ground survey that would require years to 
omplete. So the county called for bide to 
map the country fom the air, and the task 
sras assigned to ta 

Tiere was a section of lad the entire width 
of Long Island and some twenty mils Tong. 
For economy me decided to mae the pictures 
fn'a sale of 60 fet tothe nck, meaning that 
tach seven bynine inch picture would take in 
‘eariy-a square mile of tritory."A moment 
figuring, knowing the scope of the standard 
camera’ showed that to obtain this scale the 
lane would Ay at an altitude of 7,00 fet 
Me higher the airplane flies, the smaller the 


‘the more territory is included in each 


scale a 
Piet 
E ASSEMBLED the four Government 
“quadrangle” maps that showed Nassau 


Sn ettee t 
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A map assembled from the first photographs 


‘would be of enormous size. One such map 
was qctually made—a huge mosaic twenty- 
ight by twenty-one feet, But for convenience 
fn handling, the 
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DON'T BE BURIED ALIVE! 


Be An $8000 A Year Man 
$20 to $25 a DAY. Cash in 
Your Pocket Every Night 
BILLS, 
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Paige made $104 in three days. Hesayn "they 
‘Bay Take Wout of post bende Teal dow 
Bere feaed i a lt” Bago font an rnaey 
fellow bute wae fe going tke a house wire. You 
‘Rie pulled out 806 


Ge ELectRiciry 
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= MARKS 


SISTERED. 


TRADE-MARKS 
‘BO NOT LOSE YOUR RIOHTS. 
‘TO PATENT PROTECTION 


1000’ NEEDED INVENTIONS 


TENTS SECURED 
TRADE-MARKS REGISTERED 


‘eemseary for PROPER 
aa bettoties ceed 


Highstae profeaional service for Inventors and Trade Mark U 
PROTECTION We Omer 
{Gra model or aketoh and 


po----—-----———— WRITE TODAY — 
H RANDOLPH & COMPANY, Patent Attorneys 
Dept. 130 Washington, D.C. 
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We Will Train You in 
a Few Months 


$125 A WEEK 


As MECHANICAL DENTISTS 

‘We teach you to 

make rubber 

plates, 

crowns, 

bridge work, 

metal base 

dentures, 

ete, fordentists, 

After graduat- 

ingyouareready 

for a job or can open your own 
laboratory. We assist you. 


Big Demand for Men! 
Mechanical Dentistry is the labora- 
tory bench work which the dentist 
turns over to the laboratory worker. 
Master this profession and help 
meet the demand of 64,000 dentists 
for laboratory work. Every city and 
every town where dentists are lo- 
cated offer work to the mechanical 
dentist. We train you in a few 
months in day or night school for 
uncrowded field—no classes— 

experi 


ence necessary. 


Work Your Way Thru School 
We will help you find # job to meet your ex- 
penses while taking our training. And we 
Will help you find satisfactory living quar- 
ters when you arrive. 

‘choots located io. Cleveland, 


fers pees ee cenit 


ars of Students whe enrsil 
INTERESTING FREE BOOK 


Mevarrie School of Mechanical Dentistry 
hicags, I. 


1338 S. Michigan Ave, Dept. 383 
re 

ca eno oF tena. ema 
‘irs Mae Det, 
ec non sinen etme 
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How Air Camera Men 
Map Unseen Places 
(Contnad fom pe 185 


map had to bereduced in size, Therefore, with 
the ground survey asa bass, individual pictures 
were assembled on fourteen mounts of ‘wall 
board, each eight feet high and seven feet wide. 
‘We took care to correct any distortion caused 
by the earth's curvature, which made the top 
the map about three or four inches shorter 
than the bottom. Then the boards were set up, 
in front of a copying camera and each board | 
rephot sections, on a reduced seale, 
‘pon pass plates twenty by twenty-four inches | 


in an ingenious machine that assures sharpness 
aand clear detail. A vacuum pump sucks out 
the air between negative and paper and 
squeezes them together tighter than a thumb 
‘aught in a door jamb. Pasted up, the prints 
were used to make maps of handy dimensions— | 
twelve by eight and a half feet, and smaller, in 
a variety of sizes. | 


TNARDITION,certainsetonso the map 
particular interest, were enlarged to as large 
fatale as one hundred Tee to the inchs Ths 
‘rs one inva pei enlarging cars. ult 
to ‘our specifications, probably: the only one 
ofits kind in the world” Tt handles twenty-by- 
twenty-fourinch glass negatives. Powerful 
mercury vapor lamps behind the wall in_an 
‘djpining room supply the light wsed to im- 
print the enlarged image upon the sensitive 
clarging paper. 

"The camera i focused by a precisely grad 
ated scale, charted for any degree of enlarge: 
‘ment or reduction, instead of by eye. It's | 
merely necessary to set the camera and. fre 
faway. Asan indication of the standard of a 
racy we maintain, we found Ie necemary to 
‘void One’ wellknown make of enlarging | 


i would be perfectly satisfactory for ond 
sy photographic work, but we have dis 
‘covered that in drying it shranl five percent 
tore on rect than i othe ther 
woul the air map because dis 

tances measured upon it would no Tonger be 
correct 

"The completed tax map of Nassau County 
isa fairexample ofthe benefits of ait mapping 
Te'saved the county abot $100.00) tn the 
first cost of mapping; a ground survey would 
have cost approximately $125,000, while the 
airplane did it fora fifth of the cost.” Four or 
five departments 30 far have had occasion 10 
tse it, and throagh this i a year and a ball, 
the map saved Nama County $200,000 more 
One’ unexpected use i, in mosquito control 
Hogs and marshes are clearly revealed oo he 
map, and lines for drainage ditches can be laid 
‘out directly upon it. Although the practice | 
‘of making air maps has been customary for 
Several years, we are at present just com: 
tencing’to find out what‘can be done with 
them 


| 
Moth’s Birth Rings Bell | 


‘Tur birth of a royal prince or princess is | 
usually hailed with the pealing of chimes, but | 
fn the new Slough Entomological Laboratory | 
in London, England, a bell rings every time 
moth is born. The entomologists in charge of 
the laboratory find it necessary to keep accu 
rate records of their study specimens, includ: 
ing the exact time of their birth. To make this 
‘ossible, they have constructed a device con 
sisting of a small platform suspended from a 
spring. The pupa from which the moth is te 
emerge is placed on this platform. "When the 
insect is born, the spring flies up and this 
action results in the ringing of a bell 
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pLECTRICAL ane a TEST YOUR 


Job eae 


aoe ARE 


al corps 
emmy Peopieonce inhabited the sland? | ; 
“This questa, wo, shrouded in mystery. ABILITY 
‘Recording to native tradition it was popalat= 
Sd by many cana, almost perpetually at war 
Tiktachother, The mmene tmouatal aber 
formed by. the image makers and tomb 
Piller provided st was not stretched over 
| centuries indicates the the ind may once 
| fe teed wih pol Om the other ta 


when youre on ly 
Half Way Through: 


ited area of tillable soll precludes the 

‘dense population at any one 
gives weight to the "sunken con 
tinent” theory. 


THOUGH kama meis_cnfi 
i Telstra 
fare | dane wae tehnr 
ie meceeuareak | tne enktmemitewe: 
— Admiral Jacob Roggeveen, of the Dutch 
ih crear tat Be 
one itass sete | 
Sat, Aa react at areal | PERE it sew on: 
weer pamene re fet cote | HA nto on 
Beet poe Peet ase | eile ecru Bs 
oan SN gr er 
not have disembarked but merely viewed the | Questionnaire tex your na- 
tom shipboard the male inhab- | Tort emae ‘of dengh, propor 
itants were “children of Goliath,” twelve feet taal “ f design, prop 
tall. The women, he wrote, were “only” ten Tra ler, porapective, etc. 
feet tall. Measurements of skeletons in the | It may show you the way 10 a 
‘oldest tombs have shown that the tallest | biager furure—a real career 
sbi ants ate at 


Tity-two, years afer. Roggeveen's dscoy- 
cry, Captain’ James Cook, famous English | Federal Students 


tratiner placed the population at only 600 or 1 
Ee aan ne ies | Are Succcesful wf 
2,000, snd ever 20,000 Many Federal School stu 


Ebiiisre, ‘Whatever the actual number, it was greatly 
ot " uber, it dents are making $2,000, 
ou oe Your Art Htetsalpoution. | redyced in 1863, when Peruvian slave-raiders 

‘omit. | reduced in 1863, when P slave-raiders | $1050, $5, ‘1 $6,000 


Taapped the majority of able-bodied men a oma 8 
WHO ELSE _ | Misaped hcmeiertyoaanne depots | eat, The Federal School is recognized 
Wants A Good Electrical Job? | Gf the Chincha Islands and on plantations in | everywhere by employers of artists and by 
BAL ice. | Deru, Only smal group was later freed, and | buvers of art work. Big prices are paid for 

2 of these all but two died of smallpox on the | drawings 


geparemeantertmememeicere | ghana at tr de ot coats a 
Sacae WP the wemce children, and oid men bt 


Te eeaore, | iets atic nissinot iecmated | -Learn Commercial Art 
American School 2'sn rei | 1" fhe aa pry to esos fe Hi oe 
Tint headed by Dr. and Mrs. Scoresby Rout at Home 


ip ide 


ie, rae — racked it es jarct If you like to draw, an almost sure indication 

* they found the population had again | of ralent, the Federal Course wil quickly 

increased to a little over 200. develop your ability to earn money. * Some 
“Tne early aster Telandcrs who built the | srudents ear more than the cost ofthe course 

formidable burial platforms, calod "ahu* | hile studying. Many" nationally known 

by the natives, must have had considerable | artists have contributed exclusive. illustrated 

engineering skill. The giant tombs consist of a | lessons to the Federal Course. No previous 
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"The stones, sate of which are ix fect long are | individual crcism on your work. 

fied toptber watout cent, On the and 
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One handy Counter to have with 
you:—the VEEDER-ROOT Hand Tal- 
ly. Counts one for each press of 
thumb lever. Counts anything any- 
where—from people at an amuse- 
ment park to poles on a power line. 
‘Here's just the Counter for stockroom use, 
to record the number of bars or other units 
of stock on hand, of different sizes or 
(Or the number of packages, 

ores o bale im inventory. "Or for count 
‘parts or pieces in assembling operations, 

as an. aid to. time and mation studies. 
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Explore Weird Island 
of the Dead 


2 
g 
i 
3 
: 
t 
E 


Inere along, ow 
tridged noe, somewhat pouting Up’ and 
Decline ci i the form of rope” The 

Wot a single ove of the sw images is now 
standing ints orga place and mest of them 
sre damaged. Tainy” reliable sory-teler 
Among, the oldest men ascribe this. condition 
{o comparatively recent clan warfare, in which 
the bunts were hauled down with ropes 


UThow dd theancient workers get themout 
1 the quarry, up hil and down dale, and 
{transport them i the platiormos on the coast? 
‘The natives explain it in their coe favorite 
word, "mana" >magic. Pomably, a system of 
hocks and wedges was used 10" lit them, & 
Side made to launch them from the crater to 
evel ground, and the rest of the hauling done 
wrth hempen rope 
‘One visitor 10 the fland, who found lange 
cireilar holes drilled deep dn’ the rock of the 
ge muntan thought tat he atic may 
have been moved by'an ingenious species 
penne ceval obey. High. ioe as 
fancied, may have been wedged in the open: 
ings, and from Ue top of the beams to the Bln 
talow strung thick ropes may" have, been 
freiched down which both men tod cargo 
passed, yams bing ted for lubrication, ‘Un: 
Tereunately for this theory, there never has 
trea, 9 ft as anyone know, puliclent lumber 
tn the ialand to make a hatrack, not to men 
tion trolley poles 
J anid from the shu and the images, 
there are other, mysterious relicg ot Ci 
iMand of the dead. "At Orongo, in the south: 
at, stands a long.deserted village of early 
{00 stone houses, built against & terrace uf 
tack Te wae are ft ive feet Hc. bat 
tie tiny doors ae only twenty inches high an 
bincteen inches wide: Paintingsof binds anal 
Tacen and geometric figures ned, black, and 
wrhite decorate the walls”Near the huts, some 
Gr the rocks are carved into curious shapes, 
Teprescating human heads, turtcs, bid, fay 
{td weird creatures never seen on land of sa, 
Some sty ysery wae fu 
ther deepened by the finding of seven ancient 
swcnden tablets td a number of email wooden 
Tousehold gods. Tt is assumed they were made 
of driftwood, The tablets are covered. with 
Iierlyphice a picture writing in which human 
fad birds play prominent 
‘Willan J"‘Thornson, who 
and in 1888 aboard the U. SS 
ebicen aod who made a study of the place 
ioe the’ Smithonnlan Institution, deciphered 
parts of two of the talets with the ai of an 
Bi che. 


OvYEeL he ansatons dear «country 
intersected by paved roads, and indicates, 
by references to severely cold ‘weather, that 
Taland, now in the subtropi 

ye have undergone great climat 
‘The writing on the other tablet is of a purely 
religious nature. Reminiscent of the psalms of 

4. it appears to be a bymn of praise, 

‘quality and monotheistic in theme, 19 
Supreme god, who i called “ the Great King.” 

‘Were these’ tablets inscribed. by the same 
people who carved the huge images and built 
tthe massive tombs? And did they, or others, 
ccat the wooden idols and erect the strange 
Stone houses? 

“These and the other Faster Island enigmas 
spay be solved after the Johnson expedition 
explores this mysterious little patch of dry 
land i the South Pacific 
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Fortunes That Farmers 
‘Throw Away 


ed from por 


rape ney Pear ge epee 
Saree bee eere eres eee 
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Se raais  vel mete oa oe 
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RO ce ial lle bev ns 

The small damaged, o poe ioting frat | 
sal ik Mint 
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nears mar an 
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ITESE are examples of how chemistry has 
aided well-organized, »closely-centered 
nds of agriculture Others are pose, 
paragus canning, for example, stil has a large 
Unused by-product of the lower ends o 
pparagus stalks, waiting for some chemist 
find useful products in them. Grape skins are 
Still not ao tseful as their chemical content of 


Acids, vegetable yes, and vitamines may sme 
dustry, atleast 


‘day make them. ‘The potato 
where thee vegetables ae lice, 
rude into other potato products, has a poten- 
Uhly useful by-product of skin, 4 

‘Present public interest in vitaminesand min- | 
eral salts for human diets probably provides 


Art or action... } 


Gintlee i is the most versa- — 
eta tile of cameras! Childhood’s 


cull cucumbers, and other green-leat by-prod: 
uct of the véxetable industry as chemical 


sources of these necessary food materials; to unstudied poses . . . childhood’s swift 


Feitrenad chemically 8c ytamines re sow 
sinh dd os ela | action! Capture them with a Graflex .:. 
tuts for the Nepetables themesies When 


ea ne | such pictures are priceless to you in 
years to come. lex pic live! 


juice containing vitamines and mineral salts 


UT these are organized industries. How 
3 an chemise applied tie, as “eater 

solutely unorganized ageulture? " e 

Profewor Sweeney and his associates have | Let the nearest dealer in fine cameras show you 

an answer. What they foresee as an outcome ig 

of the present “comnstalk ‘company’ isa net how Graflex eliminates guesswork in focusing and 

swork of smal factories scattered aver the corn gt see 

Trt states, like ereameries in a countey devo 

fe to dairying. “To these factories farmers wil 

being theitcommstalks. Manufacturing and the 


preparation of chemical products will be done 
by the 


tory, and the farmer will receive @ 
{oF his cotnatalks in addition to 
he now receives for his corn 

an cannot but appeal to everyone 
who knows agricultural America for the rex 
Som that it requites a minimum of evbperation 
from the farmers themaelves who ae notorious 
Iy dificult to onganize orto Interest in cope. 
ative plans, Individual farmers need not sell 
their cornstalks to the factorie unless they 
Tike. For a long time there will be plenty of 
‘cornstalks to go around even i a fait propor 


tion of farmers hold aloof. And gradually the 
farm population not only wl draw able, co jp > *ROCHESTER. N.Y. 
‘operative recruits back from the cities by the | => SS SSS Ve Sy 


iiiveral magnet of more mony but ake wil | FOUMER GRAFLEX CORPORATION, Dey. 1, ROCHESTER, N.Y. 


Iara ta cperation pay This why the | (UTR echerbectie aati how re teeing piczo orl 
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Has your favorite service Station 
man seen this demonstration ? 


PROTECT YOUR FAMILY 
WITH THIS BURGLAR ALARM! 


BORE HOLE FOR SCREW —. 


Bend ax 4” 
TO SHAPE AS SHOWN 


SPRING BENT. 
Our STRAIGHT 


WHEN 0008 OPENS 
SPRING MAKES CONTACT 


SPRING HIDDEN DURING 
DAYTIME IN GROOVE cUT 
IN JAMB ABOVE 0008 


: rate ® 


ALWAYS LIGHT! 
‘You'LL Fino enough bright daylight crowded 
into an Eveready Flashlight Cell to last you 
for months and months. Made to last! 
Always light. Only 10ct And they'll send 
fa streak of light scampering down the 
darkest paths with the press of a thumb. 


FOR PURE TONE QUALITY 
No noom for drones in this “B battery! 
Every inch is hon« comb—in the new 
Layerbilt principle where flat celle 
snuggle together. Gives clearer, purer radio 
tone. Round cells waste space. When you 
get an Eveready Layerbilt you're buying ALL 
energy. That's why they're more economical. 


MONTHS OF POWER 
Hor-suoorixe Eveready Dry Batteries are 


known for their electrical punch. And how 
these packages of compressed power love 


WIRES To DOOR SPRING 


conceaten wines 3 EVEREADY 
- DRY BATTERIES 


THIS 1S $0 SMALL THAT 
IT CAN EASILY BE WIRED 
[AND SET IN ANY DOOR 
(OR WINDOW AS SHOWN, 


ALARM 
ANY LARGE 
DOOR BELL 


SHUT OFF ALARM 
IM DAYTIME 


doorbells and buzzers! Can't be beat for 

yy dry-cell Job « . . Eveready Dry Cells apit 
‘sparks so long you'll swear they never wea 
‘out. They love work—all kinds of work! 


CSPRe eta FREE tioned bok 


My tomiy we abet —_ aaah et 


es 


“It’s toasted” 


